12 United States Patent

Fukazawa et al.

US010713480B2

US 10,713.480 B2
Jul. 14, 2020

(10) Patent No.:
45) Date of Patent:

INFORMATION PROCESSING DEVICE AND
INFORMATION PROCESSING METHOD

(54)

(71)  Applicant: SONY CORPORATION, Tokyo (JP)

(72) Inventors: Ryo Fukazawa, Kanagawa (JP);

Shunichi Kasahara, Kanagawa (IP);
Osamu Shigeta, Tokyo (IP); Seiji
Suzuki, Kanagawa (JP); Maki Mori,
Tokyo (IP)

(73)

(%)

Assignee: SONY CORPORATION, Tokyo (JP)

Notice: Subject to any disclaimer, the term of this

patent 1s extended or adjusted under 35
U.S.C. 1534(b) by 0 days.

(21) 16/390,485

(22)

Appl. No.:
Filed: Apr. 22, 2019

Prior Publication Data

US 2019/0244019 Al Aug. 8, 2019

(65)

Related U.S. Application Data

Continuation of application No. 14/386,120, filed as
application No. PCT/JP2013/001868 on Mar. 19,
2013, now Pat. No. 10,303,936.

(63)

(30) Foreign Application Priority Data

Mar. 27, 2012  (IP) 2012-071331

(51) Int. CL
GO6K 9/00
GOIC 21/20

(2006.01)
(2006.01)

(Continued)
(52) U.S. CL

CPC ........

GO6K 9/00369 (2013.01); GOIC 21/20
(2013.01); GOGF 3/011 (2013.01):

(Continued)

(38) Field of Classification Search
CPC GO6K 9/00369; GO6K 9/00771; GO6K

9/00919; GO1C 21/20; GO6F 3/011;
HO4N 5/23219

See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

8,457,879 B2 6/2013 Merkel et al.
2002/0049534 Al 4/2002 Yuda et al.
(Continued)
FOREIGN PATENT DOCUMENTS
DE 102007033391 Al 1/2009
EP 1195578 A2 4/2002
(Continued)

OTHER PUBLICATIONS

Notice of Allowance and Fees Due for U.S. Appl. No. 14/386,120,
dated Jan. 17, 2019, 08 pages.

(Continued)

Primary Examiner — Nicholas G Giles
(74) Attorney, Agent, or Firm — Chip Law Group

(57) ABSTRACT

According to an 1illustrative embodiment, an information
processing device 1s provided. The information processing
device includes an 1mage acquisition unit configured to
receive an 1image; a recognition unit configured to acquire a
recognition result of a user based on the received image,
wherein the recognition result includes a position of the user,
the user being associated with a display terminal; an 1image
determination unit configured to determine an object based
on the recognition result; and a display control unit config-
ured to control display of the object on the display terminal.

11 Claims, 23 Drawing Sheets

ek A R ET

-------

e et LT PRSI
-

(STTTTLICENNYTRTIRTNETRITVINCELTT T INERETYTTINTELE

PLEASE TUHN

-IF_I..-' ; F
il
h
..-'::E:f.. .--""'EE -I
YR FACE TOWARD
FAOMNITORING CAMERA

RSN S—

LT EE R TT TE R L ML TEE A LTI RN LT TR




US 10,713,480 B2

Page 2
(51) Int. CL JP 2004-153674 A 5/2004
GO6F 3/01 (2006.01) WO 2009/010345 Al 1/2009
HO4N 5/232 (2006.01)
G07C 11/00 (2006.01) OTHER PUBLICATIONS
(52) U.S. CL
CpPC ... GO6K 9/00771 (2013.01); GO6K 9/00919 Non-Final Rejection for U.S. Appl. No. 14/386,120, dated May 10,
(2013.01); HO4N 5723219 (2013.01); GO7C 2018, 09 pages.
11700 (2013.01) Advisory Action for U.S. Appl. No. 14/386,120, dated Feb. 15,
2018, 02 pages.
(56) References Cited Final Rejection for U.S. Appl. No. 14/386,120, dated Nov. 17, 2017,

U.S. PATENT DOCUMENTS

2004/0051644 Al 3/2004
2006/0050933 Al 3/2006
2010/0153003 Al1* 6/2010
2010/0199232 Al* 8/2010
2011/0057875 Al* 3/2011
2013/0076735 Al 3/2013

Tamayama et al.

Adam et al.

Merkel .................. GO1C 21/20
701/533

Mistry .....ooooeeiiinnnn, GOO6F 1/163
715/863

Shigeta ................... GO6F 3/011
345/156

Lee

FOREIGN PATENT DOCUMENTS

EP 2171640 Al
JP 2002-107161 A

4/2010
4/2002

09 pages.

Non-Final Rejection for U.S. Appl. No. 14/386,120, dated Apr. 7,
2017, 08 pages.

Advisory Action for U.S. Appl. No. 14/386,120, dated Dec. 12,
2016, 03 pages.

Final Rejection for U.S. Appl. No. 14/386,120, dated Sep. 9, 2016,
09 pages.

Non-Final Rejection for U.S. Appl. No. 14/386,120, dated Feb. 23,
2016, 11 pages.

International Search Report and Written Opinion of PCT Applica-
tion No. PCT/JP2013/001868, dated Jun. 20, 2013, 14 pages of

ISRWO.
International Preliminary Report on Patentability of PCT Applica-

tion No. PCT/JP2013/001868, dated Oct. 9, 2014, 10 pages of IPRP.

* cited by examiner



U.S. Patent Jul. 14, 2020 Sheet 1 of 23 US 10,713,480 B2

ST

g e

ok ik Rl AR e R e e R R N A

L AL L L AL L L R L A e e e e e e e e T e e e e e e e e e T e e e e e e e e e e T T e e e T M e e e T M M e e e e By

J
).

-
f TR
é

.l

A R R R R R S L e e T T T T T T T T T T T T T T T T T T g i T e T e T T T T T T T e T T T T T T L

%"‘.‘.‘.'-.'l.'l.'-.'l.'l.'l.'l.'l.'l.'l.'l.'I.'I-'l-'l-'l-'l-"-'l-'I-'I-'l-'l-"‘-““"."‘."-""‘.""‘-""‘.""‘."‘."."""."""-"""."""."‘."."‘.1"-

N

MWW1-.‘-‘-"\-H1-.1-.1-.1-.1-.1-.1.“1.1.1-.1.1.1-.1.1.1-.1.‘51-.1.1.1-.1..1.5.1.1.1.

K

Ay iy gy, vy ey, by -

I e R R R NS L] L ey
e e e e Bt b b B B E B S EEEEEEEEEEEEEEELEELEELELELEELEEEEE] N, LB R EEEEEEEEE B

L]
- il il e ple bl e e B e e e L

. B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B o sl B B B e e min ke sl sl sle sl sl e mle e sln mis sis sls sls sl sls sls sis sls sls sls

h"ii'i-

T T T TR AT T T T T T ey e s irir v vy r v v e vy v r T T T T T TTwTwTw LR R L L B L L LA LR LERLESELRE LR LELRERELESELELLLLERLERLESRESLRLNELNENTENTRNE NN NNYNNNENNYN] - . N N N R R R B R B R

I R T T T T T T T

i‘m“-’-’h'ﬂ‘-'h-'l-'hi"‘l-"l-"‘l-'||-'||I'||I'||I'||I'||I'||-'|I|I'||I'||I"||I'||I'||-'||I'||I'||I'||I'||I'||-'|II'||I"-"r"-"r"-"n"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-'-'-‘-'-'-'--'-‘-'-'-'-'-'-‘-'-'-‘-'-'-‘-'-'-'1

B B N " gl iy e iy, ety ey, iy By wy gy vy e ey, By vy W, T, T, T, T, e, Ve, W ey, Ty gy, ey W

L i B B B e o B B e e e B e B e e B B e B e e B B e B e B T T P T B



US 10,713,480 B2

Sheet 2 of 23

Jul. 14, 2020

U.S. Patent

AO1IAGU DINISS OO0
N TN

;

04

bols

iz D]



U.S. Patent Jul. 14, 2020 Sheet 3 of 23 US 10,713,480 B2

------------------------------------------------------------------------------------------------------------------------------------

NFORMATION PROCESSING DEVICE
- PRODESSING CONTROLUNIT |
L ~- 100
AR GE AGTHHEY QN ..fxi“f

50

CANWEDJATE E‘(""%ALTEC‘ UNIT

SPECH Cﬁ&“‘“ ON UNET

S

; LA
RECOGNITION UNIT
CONDITION DECISION UNIT | GNTROL

! j ;
N
'h'h'h.'h'h'h.'h'h'h'h'h'h.'h'h'h'h'h'h'h'h'h.'h'h'h'h'h'h.'h'h'h.'h'h'h'h'h'h.'h'h'h'h'h'h.'h'h'h.'h'h'h'h'h'h'h'h‘h'h‘h‘h‘h‘h‘h‘h‘h‘h‘h‘h‘h‘h‘h‘h‘h‘h‘l E "1.# A \
|

i R PHRL&;?{ ~
o " ‘ TERMINAL
| INFORMATION ADL TION UNT

TRTETETETRETR R

(.':3‘

A .

SSITION DECISION LT
'5 138

' l.l.l.!.l.!.l.l.!.l.l.l.‘.l.!.l.l.l.!.l.l.l.l.!.l.l.l.!.l.!.l.l.l.!.l.E‘.l.!.l.l.l.!.l.l.l.l‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.

B N I I I I S I e ar a s ol i ol A A -

S RRINATION UNIY
5 1 3 {

- T ="
:-- g g g g g g g g g g g g e g ey i mmwn

CHANGE DE KLTE@N

IAGE DET

k
h
§
k
h
§
k
h
§
k
h
§
\
N
\
\
h
N
1
\
]
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[ 3
L
K
K
K
K
K
i
K
L

’-""'- T

OERICTION CHANGE U‘\T

R T T T T T T T T T T T T T T R T T R R R T R R R TR TR T R R R R R E R W W E R WRETE R R TR E R R R e e e e e e e e e e e e e e e e e e



LRGN
NOLLICTRY UNY 40
CAAN LAY O AY IS

US 10,713,480 B2

T TR TR E RO RO TR TR T

MDA

st -4,

AORALAN OLN
ORIDOGT 21404000

‘.‘““.““‘“““‘.‘““‘E

‘_-.
f

i

Sheet 4 of 23

Skl

Jul. 14, 2020

A
N - hy
O

U.S. Patent

ol i o -

m
m
“

.\mmiﬁ_.,.mﬁwm
m &t Mk

o al o ol e ul ulF al el al ol ol ol ol ol ol ol ol ol ol ol ol ol ol T ol ol ol ol ol ol ol ol A \nlﬂ‘!‘ﬂ.ﬂ‘{.ﬂ‘!‘ﬂ.ﬂ‘!‘ﬂlﬁ“

134 Eil:. 7
e

MOt

SIS 40 LINIWIAOK
 NISTHATH NOLYIHOIN INY
.mxﬁmmw:uzé?#ﬁ

TR T TR TR TR R TR R T TR TR R R R R LR
]
i
L]
L]
*
L]
L]
*
L]
L]
*
L]
L]
*
L]
L]
*
L]
L]
*
L]
L]
*
L]
L]
*
L]
L]
k

a3

| IS NEHM

7

Y LY0 NOULYOLLNGHL

Y NOILYHEd0 Y357
30 FLHIA

A5 NGNS
eI mému

IIIIIIIIIIIIIIIIIIIIII o el e ol ol ol o ol ol ol ol ol ol ol ol il i .

.-'-'

l.‘.l.‘il.

A G idv i

-

W3BT1 MM O3LYIC0SSY HILINVY

.'-...‘.‘.‘.‘.‘.‘.'.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘"

¥
¥
r
¥
¥
r
K
r
¥
¥
¥
r
K
r
¥
K
r
r
:
lw_
¥
¥
¥
r
¥
¥
¥
K
r
¥
¥
¥
r
K
r
¥
K
r
r
“
¥




U.S. Patent Jul. 14, 2020 Sheet 5 of 23 US 10,713,480 B2

bl T T T [ _
I ‘,-.-I"l'"""-'-'-'t*'---'-' L -r'- Co R . e
R — ‘\\ ¥ — ll--n_l._-‘-__.‘ -

£ SR T L

e i ad s T
W BB N A R e -
»
.
+-*
\::
4
-
*ﬂ

‘ﬁuv

g o gt g gt it il i it 8 i gt pif it it it ¥ it i ¥

;ﬂéuww\ﬁwﬂﬁwv-ﬁr o R e N e N N e N N e N N e N o T e N e N e e o e N N N e e N e N e N T'-.r'-r'-r'-rv-rv-r'-r'-r'-r'-r'-{

L
L

"1“""""‘"“1 ".".".".".".".".".".".".".".".".".".".".".".".".".".".".".".".1"‘“‘“‘“‘“‘“‘“‘1‘1

Y
A
1
L)
)
N

; 'I'I'I'I"I TET T AW e e e A E e E R EE EE R E R ERE E AL EE R R REE R EEE RS EEE EE L EE R EEEEEE E K

P e
e g e

oo gl o o g

13 R - - B VAR

'I

L
-

N 3 L /

— L . .A N N e ol

PR AT L L R i T A T R T R o A o ) P

I g g g g o g g g g g g g g gl gl gl gl gl gl il ol ol il il il il il il il il il ol il il il ol ol ol o o ol al W

Pi._ E,;&'E ?E fU N
QJ\\!‘; E
MDNMQR;?‘ CAMERS

.S A S S A B S

l
"'-
iy
I
'.l'
Lf-—
3 £ "

¥ & .'t -

-

e e e e e e

-
el e i

I

e T, T T T T

F

IT “uiF uilf
i ke e e ol i e e

sl sl il il e i e i e ol e e sl i e e e e e e i i e e s e e e e e e

aroar uis air

S 1 5 3 8 5 B 5 5 5 5 5 B B B B 5 B N B N § B % § % § 85 & § -.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.J.........-.J...-.l.....J.....J.....-.l.-.l.-.-.l.l.l.l...-.l.....l.-...l.l.l.l

PRI B TR N S I N N N NI I R, .._._._.._._._._._._.._._._.._._.._+._._...\_._._.q..._._..._._\,._.._._._a......q....._...‘...._._.._..._._._...\_._q..._._....._.._........_d_a........,..,\,.h_.]

|
bu. By iy iy By iy Ay By By Ay By By By By O By By By dp. Bp By B By By Ay By By A By By By Oy by by By By By By By By By By B By By B By By B By By B By By . By . By By By b . B By By By By B By by . . By . Byl By By . By By sy g gy By B
|

[
[
[
hTTTTT111TTTTTTTT'I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"I"-"I"I"-"I"l"'"'-'I"l'-'-"I"I"-'-'-"-"'"""-'-"'"11"‘-1“1--1‘-:

T,

_,
E__.givﬂh'
eI I P o I WA P

e UL LR L L AL WL N B B WL N L NN NN BN NN NN NN

R R R R R RN E R R E R R TR R R T rr rr r rr r r rr r r r T r r T r e T rrr e ale il alh

‘/‘,.-'_-_._-_.I’I".'.' R R R R T
P P .__..___..___..___.-----------r--—rr.‘r‘:—‘r

g i i A

e g g g T




U.S. Patent

alary
thﬁ'

g it ik ukt

g o o g g o g gl

gk

 pin i i o M

O

X T L

FETTFTFETNNENNNALAALALAAALA A

e e e s

A NN T Ty sl AraaS T NN NN

A e o A A P il ST

Sheet 6 of 23

Jul. 14, 2020

20

L T

. i
q"-"\- l-.-,-._-__-‘u-.l-'f""

'\-'\-'\ry'\- T T g T T T T Y i T T T e Y T T T T e e o iy e e i i ey o e e
]
oy

¥

L1
Fi
L 8 . R
[ N }
L] ' &
f g N e T e Y Y e T N M M e Y e e e N Y e Y Y e
! & . ".'ﬁ.".".'ﬁ.".'ﬁ.'ﬁ.'ﬁ.".'ﬁ.".".'ﬁ.".'ﬁ.'ﬁ.".".'ﬁ.".".".".".'ﬁ.".".'ﬁ.ﬁ.“ﬁ.“ﬁ.‘ﬁ.ﬁ.“ﬁ.“ﬁ.“ﬁ.lﬁ.ﬁ.“".".'H.'H.J e T T T T
g
? » B B

k"_"_"—"—"_ S LTI I N I I I I L N 1.1.1.1.1.1.1* E ' - L] 41
e T e ol I
- i Mungry

iy
} e raaa
2 §

L -

L@ rFr T T aTF I T I ST T S T TS TS TS T S T T S T S S T I S I E T T S S T S S T S S T S TS T S ...
'

T T T T T T TR T T T T

| [ N A
L

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TR T T TR T T Th T Ty T T T TR

4
&
'

Y

J.'
ey

Bor g -

L
1
L
b
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
:
=
L

*h

3
A

m Hungry /

"-"'h“

Frw *.ﬁ[*.ﬁ.ﬁ*

A
B e B e e i i S ————

i
.4
i
: i
N i
. i
i
}""'"“""“'""'"“"-"'-'-'- ""‘"""""""""-""'-‘-"""“'-"""-'--""--'1
N i
‘.‘““““““““““"..'..'..'..'..'..'..'..'.. :-I l'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..'..‘.‘““l““lllll“—‘.:—:—l‘:
1
i
i
H '
T T T T T T T T T T T T T e T e T e e T e T - 'h-'h-'h-'h-'h'h-'h-'h-h‘h‘hhhhh'h"'hhhhhhﬁ'h'-""-'h"H‘ﬁh"‘h“"‘“““““““‘:
i
‘ K LI L A T EHE I T ITI1II_AITN I E T TIETEIEIL EEIL L ELAILETLEAR R B 1§ I‘-‘t"‘“I"."t"‘.'-.'-."-.'-.'-.'-.-I'-.-'-.t'-.'-.'-.'-.'-.'-.'-.'-.“"‘.“l“".“l“l“l“‘
: l
. i
b T, i
b i
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
b i
9
‘I- ey T T e B e T _Fl-.‘m“.“.ﬁ.iLm‘;.‘-‘.;LL‘;.me‘-"I.
i
"
4 't
: :
4 5
Y %
" ]
4 )
Y )
" ]
" !
9 5
" ]
" !
Y %
9 5
" !
Y %
" ]
4 ¥
!
: 3
i ¥
!
: 3
i ¥
| 1 ¢
t
i 5
) 3

x /- |

L M e
. W \\-\-\-!-\-i'--““ ué-l-'-'.““‘xl e
=hhu "y g g g g g g g T mm.

"
1

P i u i o - o

###r#F###?rrrrrrrrrrrrrIJrrrrmﬂgﬂmaagmprrrrrrrrrﬂ#ﬁ#ﬁ##ﬁ!t

i ol ol g g g g

US 10,713,480 B2




U.S. Patent Jul. 14, 2020 Sheet 7 of 23 US 10,713,480 B2

""-'a.'.“

- T el R Wy Nl gy R =
*'T*#“-"F‘#.‘*-F b =" T e - S
-
- Hhh . - .y,

e, o

Tu -
t"*l. -
Il‘--.""—'«-—"m---.---'.—"".'-"i‘l.

ETAALTLTIARALTIA SRR AR

-~

E A A I I AT T I T I I 21 I I I 2T I I I 2T I I I A AT A AR A AL LN L L B R B B T T T B B B B B

e

.._-. e e B B B B B B B B B B B B B B ol B B B B B B B B B B B B B B B bl B ol mls o mis sls sl sis sls sl sis sls sl sis sls sl

L o R L o o O e T S S S S S

h—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘

---------------------------- - oy, g W T T TE EM TR

'vamm*—‘l"llr‘-'l11‘I111111111111111111111111‘111
i. if.
. '

o

” -
e,

o~
.'._;l"-"

-----,--------------------------------------------------------------_------,---_--_-------,-------------------.
e L S
b

A -
e T -
L ey
: Eﬂﬂz L'E‘ﬁ
L
e

A
A -
A
'
» -
L L L T + .
N
=t
-

Ay o
Fa
x
- .!
A o o o

o o=

L S O

‘_l

By A
o
£ \
. . B B B B B B B | I-.-.-.1 B me e s e B B BN B BN BN BN BN BEE. BEE. BEE. BN BN BN BEE. BEE. EER
] 3
[
. .
h
T e e T T e e T i e M M M M e M M M A M e U U U e T O W W W U e e w ¥
1
L
L]

w

Ll ol

o o o o o

e L B T A R e e e Tl T B, T, T, B T B T

el e

-—-—I?--—----—

aTEEEEEEE TR T ETETETE TR TR TR R TR TR R R

R R

:

.
.
.
b |
:‘-‘——-‘—-‘———-‘—-‘——-‘-M
g ey gy g gy gy, gl e L W L ML ML WL R R TR TR TR TR TR TR TR TR TR TR TR TR TR TR TR TR TR TR TR TR TR i i T N W W,
ximm

-

P e

T g g

R e e e e b e e Rk gttt R T T T R R R LT ok L T T T T T T T L T s T T T T s s T s T Ty T T T T, S Ty i S, i, S, S, S

TP
]
F
F
]
F
]
F
F
F
]
F
F
]
F
]
]
F
F
]
p
F
r
F
]
F
F
¥
¥
p
4
¥
p
F
¥
F
F
¥
F
r
¥
F
F
¥
F
F
F
F
F
¥
F
F
¥
}
s
F
+
#
&

4
o

i
4
3
i
]

b

SN B B B B B U B N e e an an nb e ale nls ale e nls ale e nis ale ale als ale ale als ale ale als ke sl s ale sl s e sl e aie sl e e ale e e e gl

i
.
3
i
4
3
i

i o uk uk uk ik uk uk of oF 3 M EC NN
G i s o i i i s s S A T K

_'-._'-._F.-.-.-***“’ sl e g A A L LA A NN FFFFTFTFTFTFTFTFTFTFTFTFTFTFTETTwT

o o

|"ll'll‘ll‘ll-1l1l‘ll'll1l‘ll-1l‘ll‘ll'll1l‘ll'll‘ll‘ll-‘h1lll'Il‘ll‘ln"ll'llr-"ll '-ﬁ-“‘--‘-'ﬁ-‘-“--‘--‘--'---‘-'-‘--3--‘--‘--‘-“--‘--‘--‘- LY 1% LYY

E - NN T
m""t‘ﬁ%ﬂ"““q’#lﬂﬂ*vvw?..r-'-.:.‘.:.i..n..t..l...n..i..i..n..t..._.._........-.-.-.-

---------- * -ttt Tttt Tt E T T e E TR E R TR

\
N
b

‘m'“"“"'*-m f
: i M ‘qqq,.s...... e B

{.r.r'ﬁ"""

L E i o AT S
P L B
Whh“-‘-WII“--hhh‘m“--

T— _

ey



U.S. Patent

N
:
]
|
L |
|
|

g g A

N
.‘;I-'-""#‘"

{

i_.___._:..'-‘llb'h

- m o . -l_.-_-_rm-frrr--qh

X

f}mm—#m"‘4,‘,‘""__.‘.__.__."_"’ R
e e - o R

._-“;.‘_-._-.-'-1"-

Jul. 14, 2020 Sheet 8 of 23

i, A B

- O L o 0

FrFrFrFrrrrrrrrrrrrrrrrrrer

L
T L T T L T R R TR T LT e T T T T T T L TR e e T T e R e e e e e R e T R T R R R e e e e e R e e

Y =
L ik il ol il e sl il i sl all i sl al al sl al sl sl sl sl sl ol sl ale sl sl sl sl i sl sl sl sl sl ol sl ol i ol sl ol b ol hl

TECHNILAE OF
RPELCIFYING UGER

15 SWITCHED

—_— e e

b T i i g i g g g i i il g

r e

R R R R N R R R N A R e e R S e o B e

e e i i

e e T T M T i e M e T e M e e e e M i M e e e W T W i W

S B U B B B B T r T P R TR R R R R R R R R R R RN
T g i i g gl g g i g

DRt e b o Ry, L BBy B % 'l ° T T W, {
N 3

N oo b

by o

i :

s w ::

A R R N A A AR R R R R A A A AR R R R R AR b e Al e e "_"_} e e e e e e e R e e e e e e e e e e e e T L L "h
R 3

& *

LR ]

]
--‘--‘--‘--‘--‘--‘--"-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'---‘--‘--‘--‘--‘--‘--‘-'-'-'-.'-.‘“".‘-“-“‘--“““““‘;

M B B B B B B B . B B B B B B B B B B B B B B B B B B e B B B L B B R b b i b B e B b B B B B e B B B B e B B B e B e B B e B B B e B B B B B B B e e B e B B e B B e By B e B B B By B

gl il s

o e e - -l

- b T S

iy e . B W ..'fr TRk me . .

h\\ - -"--':."l-'--.a.

o il gl i g gl il gl gl i i i i i i i i i oyl il gl i i il ol il W ol i 2 i

e ‘“““‘-‘““““““‘4

S

i,

'-!ﬁffffnmmﬂmfvvv--wug;;4,¢4+.---------,,,,fﬁ,ﬁf}fﬁfmﬂﬂ,,ﬁ,,F,m#F,###F,vaﬁffffffffﬂpﬂ';;Jw;:;rrfwrrrfrrfFFFFFFFFF

T e e e

LN

A e

US 10,713,480 B2




U.S. Patent Jul. 14, 2020 Sheet 9 of 23 US 10,713,480 B2

Fig. ©

"ol uil wir g

2 '}

i =
I t-;.-al-rrvrff"‘#“""'"ﬂ
. i il i

o Wil e L W WO T
F 3 4 4 A i

*

hi*ii*iiiii*'i'ﬁ"h'i"h"iii"h'i'ﬁ'ﬁi'ﬁ"h'i'ﬁ"h'i"h"h*'i*****i*ﬁi+++*++*":+"1*++i+*ii*ii*i

o i i o o i o o i i i i W

il g e g

s,

LR EEE LLE L L LLELLERLLLELLELRLELLELLELLLELLELLLELLELELELLLLEL.]

-

gt R F

ﬁhﬁ"ut

[ ]
[ ]

S

| Si.--------------,-----------------------------------

g g’ g’ g gl sl il il i i i ol il i i i i i ol i i i i i i il o

e

7

PLEASE MOVE
FORTARLE TERMINAL

T,
Pyl

o g gl gl gl il il il it
J’J’.I..-.phh'
'ﬂof;l

P g o g T

e e e e e e e e e e e e e e e e e e e e e T e T

h.‘.".".‘.".‘.‘.".

P e T L T L T T T T T L T T T T e

e e B B R e e e e e e B T S B T A
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

-““'-“--“““-“““““““‘

1
]

..-.-...-.-.-.I.-...lllllllllllllll.—llllﬁ

iy

b iisisssssssssisssssssssssssssssssssssis

L
L
Er— i

T T e T T T e T e e e T T T e B e T e e T e e e T e T T e T T e T T e T T T T e T T e T e T e T e T T e e T e e T e T T e T e e T e el e e e e e e e e e e e e

Fr—T—T=-T-T-T-T-TTTTTTTTTTTTTTTTTTTTTTT T TrFrTYTrrYTY¥TrrrrYTYYYTYYTYTTT<YTYTTWTTYTYTTTTTTTTTTTTTTTTTTTTTTY YT T T TT T T T AT AT

T
N

Ll JT Jr J J J J J JE JE

4

".".'ﬁ".".‘.‘.“".".‘.".".".".".‘.".".".‘.‘.‘.“.h—".".‘a‘.".".".".‘.".‘.‘.‘.‘.‘.““—ﬂ.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘..

o T o A T T T TN TN T T TN T TN T TN T T T T T T TN T TN T T T T T T T TN T TN T TN T T T T TN T TN T TN T TN T TTTTTTTTTTTTTTTTATTTT W

e L e T T e T e e T T T T T T e e e T, B B e e e e S B B BB B 8 8 & =8 B B B B B & 8 E 8 B 8 0 8 B B B B 8 B B 2 B B B B B B B B B B B B i S S 0 B B 5 S Bk B0 W = 8 5 &

jﬁ'l' A e e gl gl s o e e e A PO A = e e e o S o o

—_—_ AL L N NNy AT T TR T R AR N RN RN

AT g A A A T o A A a i aF i F aF al K K A A A L gy e e e e e e e ae o A A A A A A S AF oF RO iyl Sl i

(I N N B EE N BN E R FETEIEETEI Ty rr s e r r e r e r r e r rr r r rrr rrr rrerrrrr |

L
L
L
L
L
A
L
A
; L
7 ‘
1
L
; .
L
L
l' 1
o L .
o 1
: : ;
L
! z vy ,
3 1 X
o L M
o 1 N
1 3 X
1 . A ‘
o 1 A ' s
: :
h : 3 r )
h ] 1 )
N oL : &
1 I'| L []
o N k 4 X
.' h b r h |
- q "
o . b 1, ]
N o L |
0 } : " h
1 1
o § :I
qI -
o
M
| X
] L]
1 L]
| ]
| ]
1 ]
' :
1
. b4
I .I [
|
; P oY
1
4 Loy
b
:1 h LA L L LR AR LR LR AL L EE AR L EE AL R EEE B L AERAR A EAERA AL CE AR R RN E L L EEE TR CEERETEERA R AL EE R LR LR R L EERECETN LYY i
4
4 g g i g g, g, g B, e e i - - —~—m 1
* '
- . .1.%““"‘"1
S T ) Wﬂ.‘l"“"ﬁ#‘ =
g g e e e e :
1 .
1
1 .
L|
- L
it a2 A T R

“‘ﬂ?u‘.w_“'_"'-llulllll.l-.-.-.-.-_-_-_-_._._._._.:-'-'-'-‘“m‘hm WA

g

R



U.S. Patent Jul. 14, 2020 Sheet 10 of 23 US 10,713,480 B2

g, 10

"“--"'-I"—-ll-

ﬂ‘-
E:i e e e e e e e e e e b S R e e e S e S e e e e e e L i e e e e e e e e e e e e B e e e e e e e e e e S e e e e e e e B e e e e e e S e i e e e e i e e SRR SR S e e S e e e e

e ::: ::
.-.‘.c._‘ -

e H.

E-
:

L]
- AN
:‘-"""‘-'i"-"""""""-‘i"-"""ﬁ“"*‘-i-*-i'***i“-**
L]

= ~ 2y

0 L N7

1
3

e e e oo Fal Faf o af o o o of o o o o o o i ef - oF -'-f-'-"-Ff-"-"-‘-'-"-"-"-"-"J

|-|$|

E_
I NN EEEENFEEIFENFE FT FEF@ma@mDmmTm

" A
- A
Y. A

N .& \
'I; Y

e e dde dde e dde ook e odde ade ke dde dde ke dde dde ke vl dde ke dde dde ke vl dde ke vl dle ke vk dle ke vl dde ake dde dle ake vk dle ke ke ke o i-i--i-i-i--i-********ﬁ******{*ﬁ.ﬁﬁ.ﬁ.ﬁﬁ.ﬁ.

+*-ﬁ.****ﬁ.**ﬁ.ﬁ*ﬁﬁ.*ﬁ.ﬁ.

A
S T O T T T T T

A A A ALEELILILLLALNELL

M’n,
rrrrrprdereer

' A
e 1
s ' ‘
Y L
1
L .
1 .
L “H e Y e T T Y el e e e e 'l-.:-.'-"l-."-"-"'-"-"-"'- i
'

1
R R B R B R b bR bbb b LRl LR LR R R LR LRLRRLRRERLELLLERERLELELELLELLLELELLLELRLELELLE.]

&

N £

L]
mmmu“@—‘h“-.-'«uﬂ-'-n-l-‘-'q--.“-1-'1-l-l--.l-l-l-l-l-l‘m“‘-ﬂ.nl-‘hh-l-i-l-l-uﬁ-l-

-y
. o
LU
FoF

* .
ﬁhﬂ.ﬁ.nﬁ.ﬁ.ﬂ.ﬁﬁ.ﬁ.; — T S T T T S S S S, e, S S S S S S S S, S, S S S S S S S Sy S S S S

§

*;ﬁ** [

'
N, !kl.l..lu.l..i.l.ui.
]

e, T, T T T T e T T e T T e T T e

b i e e sk e e aln e e e s sk sk s

i i i gl gl il gl g gl it gif gif i gl gif gl gi gif it gif gif gl i gl ' Jif W o

E R R - ‘*ﬁﬁ*ﬁﬁ*ﬁﬁﬁahﬁ*ﬁﬁd da sl sl sl sl sle sl sl sl sl s s s
¥
)
[
L
1.
ﬁ’

ik il el ol o ol o
+
l“
-3
AARA T I Y

-

rFEFEFFTrTT
‘.-'-'-'-_-.-'—.-JJ.—JJ ny vl e e e, i - e g i e e e R R A A AR NI X

.-i_,-_q-_q-_p_q-_q-_p_q-_q-_p_p_p_p R Y et

|-

s esessewh s esw-

M T T T T T T TT T T T T T YT T rrrThT T T T TIT T T T T T T YT OT O OTT T T T T TrTT T T T T T L TT‘IE T T T T TETER M1 AT T T T T T AT T T T ET T

o
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

d
i
i

b e e e e T T T T e e e

L/
= 'w ' 'w w e e e e e e e e e e "-1-"-"-"-h----h'—'—--*—--h-'—-----'«-- "-'-'-'-'-'-1-'-'-'-'-'-'-'-'-'-'-'-'-'-'-1-'-'-'-'-'-'-'-'-'-'-'-'-'---‘--------‘----‘--“-- L

FrrerflrrrFrrn -

N
A
|
h 1
ST TETE A T T e T T R TE TE N R T TE T T P T TN T U TE T T T T T S B Ay oy iy oy By B oy ay By S ay Ay Ay by Ay Ay By By Ay Sy Sy by By By Ay Sy By by Sy By Sy By By Sy Sy By Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy -

oy oy A Ay oy Ay Ay Ay Ay

B bR R I I I R R W Y L R ML MR N MR EL SR N MR R MR RR L B R L MR NL ML N MR N MR NL ML L MR N MR L ML — B R M R R R R R R R REEETETERRTR T AT AR EAEAEALERRETT

T T T T T T T T T e LR R B L B L LA L LLERLLELRLLELLLLELLELRLELRZLESLZSLZLLELRLLELLLLLLLLLELLLELLLELSLZELLELELLELRLLELSELLSLLLELLLELLELZELSLLELLLSLLLELLELZELSZLLELRLLE.]

PLLLPIPPLL S

ThTauiTiTiTdiitTaiTtTidtidi T iTrTnaninunatinhdianaauannandnnuemum

 1TI1I1I77ITIITII1I1I1TII 1111111111211 1T AT T LA AR T AN R R R R R R R R R T B PR S S S S P . e S L L T T NP e L L S,

e S A gl g S gl gl g e Ul gl g Sl gl g g gl g g g g g g g g g Sl Sl g g Sl gl S Sl gl g S _njir g g gl gl Sl gt

Fr T rFrrr T rFrr T Fr T T rFrFrFrFF PR P PR P PP PR P AR P PR PRY
L A mo

L e e

ol e e e e e e e e e e e e ey e e e e i ey ol ol ey e ol i ey e i e ey e e ol e e e e e e e e e B e e B e e e e e e e e ol e e i e e e e e ol e e e ol e e e e i el i e e e e e e e e B e e e e e e e e ool ol e ol e e e Bl e sl e ol e oyl e ol e ol e e el e el

Ty iy iy ity iy iy iy iy ey iy sy e e s e e ey r ey s ey ey r T T T T T T T T N T N T T TN T T T T T T N I TN I T I T I T N I N T I T T T T T I TN I TN T T E T T N T N T E T N TN T AN TN T E N E T EE N TN TN RN N W

Ll
S S e
Ml

it r r T rrrrl



US 10,713,480 B2

Sheet 11 of 23

Jul. 14, 2020

U.S. Patent

Fig. 111

...1"-"-1- [ —— lp"'-"-m"

Lk o o g g g b an W g

L

CJr S

-——r

d
d
|
d
|
d
d
|
d
d
|
d
d
|
(]
i
i
|
[]
“
|

MAAATAETATAE AR R AR R R R T ERR R R R R R R R R R RRRRRD  U  d  d

T T T T T T T T T T T rF T T T T T T T T T T T T T T T T T T E T EEEEEE S ...

' 4
l. 1 &
' i u
! ;o
' . ; u
) _ r __
y i t {
] i r i
y r + '
y i t {
] i t i
’ r t '
v i + i !
¥ i F i !
¥ i r i !
¥ i F i !
¥ i F i !
¥ i F i "'
" i i+ i !
¥ i F i !
¥ i i+ i !
¥ i F i !
¥ i F i !
¥ i F i "'
¥ i F i !
¥ i F { "'
[} 1 F ’
‘ i ¢ {7 .
4 i i { ! “
! ! ¢ ' i
i
“__ “ ! “ ’
! “ } “ ;
’
’ ““., z 4 “ v
v/.., | 2 \ L ’
i
| . - 1 .._ el
£ “ : povnal “
prar ....____u 1 r l [}
¥ .l.‘. *, ) u L| . ¥
x “ | ! i ‘
‘ i | u ., .
w..& . ! “ “ ! " m
[/ "a 1 .
AN “ u | e
¥ v-f-).,!l y N i d L] r
pr rFer L) | ! ]
Ao M X I m AT
“ "y P, T i | ’ " 1 r
i S P oL : ' N
i 7 " ’ b A ¢
i e " ’ ¢
s ~ ; . . N
; ~, b P
“ , b Pt
X Ly r H r
s LS P R
y o P 't
; o .
i
i
i
i

7 !ii.\hﬂ.uvqh
.Jl

; \!!ﬂ\\\%i\\\a“&\“\ii\ e
B [ FFFT

-

"

rrhr s rry iy r Ty rrrrv«rvsrrrvrrvsrewwvw-r

Cy T L L WL L L LWL WL WL NN N W N, BN G N W

ALLLELELEEE &

-"'l'-‘lt -

g g g g g g g g g g g g g g g g g g g g g i M -
R
M-."‘Q;%-

¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
Ky

)
\
)
b



US 10,713,480 B2

Sheet 12 of 23

Jul. 14, 2020

U.S. Patent

Fig. 121

.ﬁ‘# .
"-_'I-A.,..‘_"‘_-'-_..__.-'I' h

7,

TR R R e

._...__...llulu-nl. = -

s
k

e

T e e e e e e e e e et e e e e e

4
‘.i.

e et e R T et T

. T, T, T, T T

T T T T T T T TR T TR TR TR TR T T T T T T T T T

e g g M M e Mo M e g e oy v i

%

*r

[

f
[

)

[

[
)
[
[
)
[
[
)
[
[
[
[
[
)
[
[
)
[
¢
/
f
f
w
f
“
f
f
4
f
¥
|

)
—-
|

__
)
—-
—-
—-
|

__
[

e e . T T PP

LI

e e e T e e e T B B e s i T B R B ¥

MAAAA AT A AR B R R R R R R R R R R R R TR R R TR IR T R 4 4 4 444

i,
:
.

r

|
T T Sy

\
%

o

.-‘------.---.---.---.------.‘.

X
:

e " e e

T e T T e e

i, M, T,y g, Sy, ey Sy

Yf

T

\

Ny o gy T g L

" e " " " " g " " e " R e e e e e e R e e e e e e

L T T e T e e e e e e e B B e N B N F § NN W

e e B B B

LB B B B Ba Bo Be Su S B B S B B B By B By B B S TR S O A

[ i B B B B B, T B B, T B 2 5

o s



AU DN W

NOID® LOFTES YHIWYD (XIS

US 10,713,480 B2

SAAAZG DNIDYI AL 3 30 WSS

GACIADHG SIOVA TTHNLAYD IO | MIIA 40 TIONY IONYHD TUNY

A Y LSTTOY M- A0 TONY

I ™ ™ e P ™™gy ™™™ ™™ ™™™ i e e e Y e e

" T AV TASIO ININHT LT
=
- IOHATC OMISYAE A0 WA
2 MOLLOEHEI0 ONPHD TIEYLSNOY NOLLOTHI
i
s 9 Ik ————————————————b A AR TR AR AR AR
_ e AOIASC ONIDYR
| | N —— 40 CIND
< U0V HO O/ | IR o —_
~ w A AL ....sss!s
] e - ONIDVIAL 0 HE8WNN. ™
E

L Bl

U.S. Patent



US 10,713,480 B2

Sheet 14 of 23

Jul. 14, 2020

U.S. Patent

Fig. 14]

R ikl bbbk .Hh1ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁu§‘§
gl o W B e ke i ik et gtk kL N e S g T T T R R e e (e e _— e .ﬂ
e el i el .l..l..l.l..l..l..T...........r.l...l.-.l..I.
. d
1
-

E L E F P F E F L F F F E T F F T T F F F E E E_F _F L F
il .

'
" i W ’
! -
: f R w
n i { ! ]
n i ] WL ' ’
" i i ’ ’ i
' 4 “ : Wn i M v
r ) .
: : AN i AT AR
" A " “ = “___ . ]
“ ..“ . ! ' ) b e T . r ;
- y f o ! ’ EE Jh(.\w . 5 "
' 4 / Do : 5 Wrn o 5 7
" i ’ .o ; el . ) “ !
: : A _ ¢ A
r. “ “ “ “ : “__ “ "
i . ’ n.\hs... ﬁu-...ru K .
" ’ “ ¥
. “ ﬂ “ e “
w1 ’ ¥ 'l
"I ’ ¥ 'l
" ’ ¥ ’
-2 TR ’ . ¥
" ’ o “ i
' 1

.
o R T
;
]

é;

T T M W T O O W, W, O - . .

]
-
At e e e ey
i

e S

T T

‘et T R TR T R TR T E TR TR TR TR TR TR TR TR TR TR TR TR TR TR TR TR TR R TR TR R TR TR TR TR R TR TR TR TR TR TR TR
L
L
L]

T

\

1_._._._._._._."-._._.__1___.___.ﬂ".-.

A

]
-
e e g e e S S . . S S S o . . S S . . S . o Sy . S . . . S o s N S e 2 [
L]
L]
i N
4 & :
3 X—'—'—'—'—"—'—'—'—'-'-'—"'"'—'—'—"““““““““ L1 -
L]
! L]
L]
Pod ;
. . L]
' L]
L]
N .
. - L]
L] L]
] ) LI B I I
- .
T
I e g g g g g T, . g g

LI B EEREERELEERERERELEEREERLREREREELREEEREEREELEEREEREEREEREELEEEREEREEREERERERERBERIR!]
WY WYY EF T YW YE W WENF WY EY W N S S S S S ST S S S S B BN NN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B BN BN BN BN B BN BN BN O BN BN BN BN BN BN A R BNl

Trirrrrrrirvrew
Ei:? ‘
L b B B B B B B B B B |

e e e e e e s e sy iy Ay

[SLL ST SRS L U S
-l"
53
‘l
g
LI | L] L]

L il i
' )
L hi?iﬁhh‘i‘ hhhhhhrhlWiiiii?w‘WEE‘!uI!‘{f{{{{{{{{{{{{{{{{{{{{{{{{{{{{ﬂ{{i



U.S. Patent Jul. 14, 2020 Sheet 15 of 23 US 10,713,480 B2

g 10]

t.‘,-"-.'h.'-.'-.'h.'-."l."h EEEEEEE"E "R
r

Y SSHT

..-“\'\
-'"‘"n#‘:‘ﬁ o ‘:\\:“'1
13 CAPTURED IMAGE ™y No.

M
e T ’

““"‘««,‘“ ;&,C{JU E:E-;r" . _.,--"*‘”'"‘ﬁ

ECOGNIZE USER FROM CAPTURED WMAGE | | RECOGNIZE USER FROM DATS

L]

|
' T FDARTURED %
................................................... presmmsemsemsssesssssssssssssseseeed § CYTHER THAN DABTHE AAL
: I
%

*_“_.,_ﬂ-w"“ﬂ R ;CNDF N F‘:’R T S \ft‘&
S CAPTURING 1§ PREPAREDT o .

f‘D HH EWMWRJN NP CATING THATY CONMTION
1S NOT PREPARED TO CAPTURERD IMAGE

ey Ty Fy Y F Yy FrF F Yy Yy Yy Yy Yy rF Yy Yy Yy YyYyYES F Yy rF Yy rF Yy Y F Y F F Y F Y F Y Y N Yy FY Y Yy YN Y SN YFY YW
e e e o o o e o e o e e e i e o o o e o o s o o i sl o o i o e i sl e e i ol ol i i ol o om W N g g i N g g S g A S S g R S R Wy Sy Sy N Sy Sy g Sy iyt

E {”thi?i‘.’:iZ » L“*MPG HTION IN ACCORDANCE
EOWITH MODE BASED QN RECOGRITION K& “3UL

I"-."-."-."-."-."-."-."-."-."-."-."-."-."-."-."-."-."-."-."-."-."-.'hhi‘.'h'h'hh"h’hﬁ.‘h“’h‘““\mm’h

---------E..r.r.r..l
73
£
meud

i

FFFFFFTFY
r
-I
d
»
:-.-
A
!
b

 TRY TODETERMINE DISPLAY IMAGE 528
HASED ON COMPOSITION

‘..,* = i oa ‘:“f;\\\‘- W ove
e E‘:. CISELAY AGE "”"‘""*\.» {es
=

---------------------------------------------------------------

"-...‘

. DETERMINED?

N
N

N : :E
. DETERMINE DIRPLAY IMASE BASEDON 1830
- CETECTION DATA OTHER THAN COMPOSITION

CONTROL DRSPLAY OF DERLAY IMALGE




o ol A I X W ey e rr s anER e
..l.l_.ll..l.\..l - -

ulu:\l.\.h.h. A e

s
\-\- b o T

US 10,713,480 B2

P AR R PPPBIPiP AR AR AR I AR PR PRI AP e T 2y
FrrF -
1h-h-hn.1§ll

¥

agasgasSrfrEEr . aE s P R ﬂ
= .1.1.1ﬁ‘.l..l.i"w

A

i

= & & & FEFrE-

il X

I A et kot it ki kgt ki it wgt ki ik k-t .l..l_.l..l.‘l..l llllﬁ.{lll i ik k- ol it -t . A t .
v i i | .
£ ‘o . - ‘e ¢ P (I L e $
PG e . [ 1 F - . I ¥ r i s 1wwwwwww
e Ty S ’ ‘ i : P ¢ Vv v . “
| -~ ’ i L) - LI . ¥ ' i r o J 1
2 H iz s, dom e g . * - : oy oo o “ 1 ]
d . = - r . [} [ | F - = 1 I ' i )
: i ) ook ‘o S A L ; |
. pad ar bt -ILN ’ ’ " ' “ “_. “ “ " “” L | “ !
& PR T A R AR -~ L N : P ‘
L . 1 ] r i
H -l / . " b M bt Py roog I 1 »
_._ . / “ m u " (I _._.._-l.r.:l E-T.. o ro ’ u _“ “
. '] ) - ¥ . r '
» _ . " Vo . T L8 " i oy C . - i
6 % “ ’ " P .\.\! " C w F L PR L | 1
b \ " ¥ " e . Foog , * ' . L ¥
v ; A TR S T T SR : b
ot : L “ r ! ol ot P L
. " ’ Py, .t L 1 “
! ¢ ' . " i " ro -, | . oy Pl ; 1
+
t ' ’ ! w “ " i " Fooy . (I '} r u ! ‘
i / ¥ = F p " + . ’ . T "
. . F 1 i |
e E ’ ' . " i i ' Y P r 3 " ’
., A ¢ ‘) . . o P v r 3 ] i
" i " roe Pt LR} -
¥, ¥ £ [ " . ¥ ¥ . ’ ¥
i , RN ' P : [ r Lo bl ;o R
¥ ! : - F u " ' ' .
"\ ’ X y " i . " . ! M p “” roog d i
‘ ’ H m y " [ " r oo Lo ! A ) roy " )
b ’ d u " iy - Foog . ¢ . ., r N “ n
[ F - ’ !
. ’ p : " i ’ . ’ o r d
x y 4 w 19 ' P - P £ Pt o Pl A '
’ ! " S F ! . * f s " *
: . . L ‘ -t . Y . ; “ ¥
" ) L] r [ + ] i r
n”uw ¥ * / : m y " i " ' Pt vt o r{ " '
) ol [ ] *. a ' + - .. -‘ . r .
L% r ] ] [ L 1 i d
’ T m .w.... ", / : m : ....l.._ r n : . o e f I v Py i m
) N L u F + : ! r
b ; Stk . -~ -, S T T S A
! LA A e e ) LT O T S T S R A
. - am - r = d ' ] . * & !
s iy /....-n.r , r . f HE e ’ , by ri) h ' a
) 1 L L] ] P
2 w2 AR AR S . “ ' = P . ! : ;
s o T L e ...u_l st + ¥ " ron l
.._'\ ffdu L..I..._.l. =, _-_ “ lﬂ ﬂ..__,_.ll.m. P I.HI.F m._l.“.l " L E . J “ a . — -\T.I.I .- _I-.-_...I_L- .._I.tl_.. —_ ¥ i i . “ “
LR .l.u - ’ ’ LT . ’ * - — ] .H_I" : T T |
2 \ llj.....l. "u Py ' .- m * ’ . l." " .I-_.ﬂ. “ " m‘ ..._._I %P q.u. ’ lly “ v o g A -.-.l..l.._... 1“n.-t 1 !
r " 1 i "
W ..lr_l‘ 4 1 ’ " oy # - ) ﬁ-ﬂ. -+ * ro
- = i 2 " 4 ‘f‘i\.
0 v o, N H : . _vfﬂ\ < Al - .\M i P e, P
I - k] [ ' X gl ‘.lu.
f -._._.. - *s, s ’ 4 m * i “ [ SR - - |___|I:.|..__.....l. A s | - L
[ l-. " .ll ’ ] [ 3 bl S 1 + I ¥ » ] L] 1 r L ]
‘ M e e wy == v i . " rol o ! oy yor i
t < "=z = . I.lm ’ " [ E L . - . L]
ﬁ e ..Ul.ln....r}l.......ih ~ T T " 1) r oo _1. H ! M ..“ " “ 4 “ ']
’_. M Il.._l..ll... I-..I“.I..r.ll .l.[-l' I-.-I..l i m T’ “ ﬁ [} L] + “ ] ¥ i r 1 d |
.4 ) N T LT e D . , .-, C v . LA e " :
p e LS ime, D r Fo P bl o T :
1 -._. o iy e Tim s ] F * + h * “
1 T ay = a r . ' - -
; R S A T S A A :
“u . " ¥ .k ' 1 £ 0 l
| | li.... .{l.r-.l.k " 4 [ N ' w * "
: ‘ N . . - o P r o v
— : N S “
! " 1‘ n k r [ ' . r » ' F] [
) - e 1 ] 1 ) ]
u » ,}.-.. C ittt " ﬁ ' L ¥ £ y A i
] P "2 '] ’ ' " * 4 3 d ']
1 " S, ¥ L ] i r "
. REEEE N S A A :
]
i # W v ; ok r oy r ] i
: T S 2 T A A S B _
f -...ﬂ. e, e : roS P : v . " “ 1
') ﬂ - : ..l.l.‘l.._l.nl.l-...i..l...l..i..l..l..i..l...l.i..l..r..‘.l. T e g e g
d
"
1
v
L
'
-.1.-..l..l..l.l.l_.|_.l_-rll » m r f
F{ - - R WS A rrrm . h!.!.l-..l-.;l.lqu.li..l. ............. L _.l.l.-l.
- - - T NN NN NN NN E S [

U.S. Patent
Fig. 18]
{
\



U.S. Patent

R At
K

g T T T

el N BT W & T o
ey 3 % b
.____.‘_.__-.u..-.‘--ﬁ- H‘-
'_.-...'H'-'-"'— .
e -

W T T T T B B

E
f
i
Y

[}
L}
L)
|
L|
[ 1
L}
h
A
A
I
L

1
1
1
1
’
%
%

Jul. 14, 2020

Sheet 17 of 23 US 10,713,480 B2

T T e T T L e e T T T e e e T e e e e e e e e e e e Ty e Ty ey Ty Sy ey Ty Sy Sy

iy s,

i e E e e e T T TR T T T T EE T EE S S S S E S §

"l T B T B T o T, By, T, T, T, T, T, Ty Ty Ty Ty T, W, Wy W, W, - |

L

]'i
1
k
L
[
h
h
i
)
1

[ N W W N BN AR AR A A N N S N A A S N MR A U N A A N N N A W A N A A A M S

EE EEC N EEN CEEN N N N N EN N MM HE N CEE NN HN HN HN HR BN CEN BN BE EL BE BN BE BN B ML BN BN MR BN BN ML BN BN B B L L N

YN YEYYSYywrrrFradwrFrhrorTrTrorTTTTTTTTT T T T T T T TTEHEWETEETETE ... i

i
i
i
i
i
1
]
1
1
4
1
+
%
%
%
|
i

|

Y

a

e e e

! iy By Wy N N o N N N N N N By O By By oy ol o B my dy oy my wy omy oy ny wy oy

LS B B B B B R A 8 A R R R B R 8 B 8 B 0 1 8 5

g e N Ry BN RN RN R § 8 4 8 g g bl g

P Aty
- H:,.‘_‘.'

_ﬂﬂ!{;;;'iiﬂﬂﬂﬂﬂiﬁhﬂﬂﬂ‘ﬁ:::::::

g o ko k.

R F Y . L s e s s s s s

e B B B B B B B B e B B e mis s mie sl mis s sl mis s sls sis sl osls

e e e e el i i i

.

_-.-.-..'.'.'.'f

Lo

ke -%mw‘.
T gy

i e e e mm n e e B R B R B B B R B R R Lt 1T L1 5—.—. §“.‘.““‘.‘.“‘.“I——.I|.I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I.,.l..
\ ;
Sy byl iy why, y
e . T T T T T T T T T T T T T T T T T T T T T Ty T Wy
1
b
Ak wrw B b r ks w T ww - T N M AT A I AT AT A A AT AT AL L LA T R R L A R

e R B R R S R B el ool e - 2l sl - B B s s B B B e g g gy g B B B B B g gy g g g B iy, g e Y R T TR TR TR TR TR TR TR TR TR TR TR TR TR N

ik i ST . IE f
et 'iiu""‘“““iﬁhhthﬁﬁﬁﬁ‘*““!!

TATESdTIITTIIEdATTIIE. 1T 11T LT LS TETEEE R R R EEREEEREEEREEE R R e Bl

T TR WL e T e .

H e ey T e T e e e Y

i‘ L & & & % ¢ & % % 5 ¥ R _E 8 _E B & W W _E I NN TR W W RN WO CEN RN W W NN CEN W RN R

Wﬁmmmmmtxxtxm

fd d d g r
A A A e gl g g g g g

T e R R o e e e A i o g g g - B B W B O R R R gie e e e g s g g g g gk g e e g e g g gl e e e g g gl sk ke ke N N N RN ECEC W
o

_r

+ sy, sig. wig. wig. sig. wig. nig. sig. wig. nig. sig. wig. nig. s wig. nig. sip. gy W

L

. ‘..EyiﬁtﬁP‘

g ---i-ﬁ-n'-r.-r.-r
il |

%

ety
} ymwunnl“hﬁl
‘I"I‘HA!HEEHHHHH“““HHHHH&HHHHHH!“‘h"‘ﬁﬁ”ﬂ‘hﬁl“i“ﬁﬁnﬁ!‘

I



U.S. Patent

Fig. 18]

A el il i g
e

1
1

...""#ffﬂﬂﬂﬂfirj*fjj}!!§!y'-ﬂﬂﬂ*ﬂdurrrrrrrrrfﬁﬂ

T e -

o o

Raiaan . N P

Jul. 14, 2020

E 8 0 0 0 8 g b g g g

e e e e el e e e e e e e e e e el e e e e e e e e e e el e e e e e e e e e e e e e e e e g by e e e e . dy oy dy g iy dy. Sy g dy By dy Ay

e W

.-‘-'.I".#.h'

tttttttttitttttitttttttttt1111111111111111111111{
|

Tl i r e r e e e e s i r ey iy s iy

--J- r alir

T AT ... L. T T T T T T T T T TTTTITTTTIT.TTT T T T T 1 TS TE TS E R TE R R E SR L SR RETERE SRR

J.'--.-".

FFFFEFFNFFERENFFFF N FFF g F F F g g

"1 " HFIiI1T1LI% 31T FITI I I AT IS TR ST I AEETSIEEREIAEAAEERAALAAALLEALLNE

i

]

X

]

]

X

5

]

X

5

%

X

5

%

]

3

%

]

5

]

4 %

3

Fhﬁhﬁ‘ﬁiﬁhﬁ‘ﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ we mle win me i sy sly siy sk nly sy sy sl i iy sl wiy sy sl sy sl sle sl sy by wiy sy sly sy sy sly. nly. sy oy sy sy sly sy sy nlg Y0 wy. uly iy my sly my sy
1

4 :

4 "

H ! - & o

ﬂ t 'h il ’ hqmwww‘w{

1 n

3 1 u 5

i ! sttt i

¢ N . §

4 - h, . :

i I :

H & : n
1

5. " - N

il TRETETETETETETETE TR TR TR TR TR TRTR 11111111111111 i e e e iy iy Ta e iy Ty Ty Ty iy e Ty iy e iy e e e e e i iy hy iy b hy iy g TR iy e LWL T BEC IR R, o gL I [ RN R RR R R R ‘

Fy 1 .

4 "

4 "

2 . N

' et}

L

1

.ltl.pl.l

o I T o i o e o T o T e o o T o o T e o T e o T e T e o T e o o e o o g o o e s o T e o T e s o e e o T e o T e T e g T e s o e o o e o o ey o e s o s e e o gy o

Fwr o w ww w o wF w of o A T A oA A A Al o o ol

il i i il il il ol il i

rﬁ!ﬂﬂﬁ‘l“

[ ]
i
\
[}

Sheet 18 of 23

"-..,_“.‘

Al B e -

.\' Fff._‘._‘.‘.‘--—-*‘m
L

FFFEFERE g
I i wir off sor gur g

J'J'J'J't

US 10,713,480 B2

1&“‘?’!“*#;.
#.-.' o 3
_—y e

M’ﬂrﬂnﬂ'
.;"‘;ruwﬁ'

'mr'ffff---’!'rrrn FY Y rr 5y




US 10,713,480 B2

Sheet 19 of 23

Jul. 14, 2020

U.S. Patent

L L R £ K £ R WY

T AT — — = = e e e e e e e e e e e e e e ey ey TN T T T YT T ETEEEE R R S T e e e ey ey ey ey ey W W MW W WL _—— e e =wm

ol

ﬂkﬂu‘ﬁﬁh--tiﬂ‘fiuﬂyﬂﬂ#

T

Fapray B BB L L iy W ko R R WY T T T =
-

FAEETww s R RTTE

-
P PR 1‘.‘1\.‘.‘.‘.‘.--‘.‘““‘.‘“ [ 4 & 3 l--.‘.‘nﬂml&lb‘.‘“-
PV L b el :

|
f
|

“..!J
-

l‘l.l -

- .El.l_.iuf o

1

el gl et gl gl gt gl gl il gl gl il gl gl gl gl # i Pl T ATl P e e
¥

JﬂﬂﬂﬂﬂﬂﬂﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁiﬁﬁﬁﬁﬁﬁﬁhﬁﬂllﬂllllllllLrlllllllllllllllllll

L X X X X N ¥y oy oy oy gy F o W a w w o e o

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
I
i
-y

hhhhhhhhhhhhhhhhnhhhhﬁ

A e e R R A A A A A A A - SR CRLCEOER L OROGR L GEGm R R EE R owm o |“_

1
TN TFFFrFFFrFrFrFrTFFrFrFrrrr r rr rrrrr Yy rr oy Yy yy vy vy T Y Y Y Yy T |.“_
1

1
..H.I...!.!.I...!l.l.-lul..l.l..‘.l.l-.lul-.l.lr.l-_

TTTFTrFrFTFTF T T rFT T T T T T YT ™ . e el e o R w w  w w w w wR

m.ll Pt g g o g o o o o o o o e o e o e o
-

F W LR R & 2 B 4 & & & 2 & & & & & & & & 2 & & 8 & & 3 3 J gl ol wir ok o o of of of of of of of of of of of of of of

T WL T WL EEL WL CEELEELCEE R W e e e mh

ir
-
%lﬂ“
-

- .'....-I_ut-.l_-l"..‘.l.‘ F a

]
* i ko I vvvr
S S
" ol ol -ﬁ;fillﬁ;\l;ﬂ\l.
} ;
N NN N B W e g e o o o + o ok o ok oF o oF o R o oF B R R R “ R R R el “

|

E
-
‘i
A

-

nnnnn-unn‘nnn“mh

s .

R B L L el L LW
T
e
e
e
[ !
Ty, T

‘1

[T 1_.“—,—,-“-.-.:"***‘
ey g ey ey ey e e L R R R R R R R EEE L B B B B R B B W PE SR R RN W WL sy ey sy ey e sk s sk BB AR R R R OEEEE WO -

L F F PN R R R -

nﬂﬂw

Rabe e abe s ol sl ol 2l

-~
 hadmi
i

;

TN

Ny
-Mﬁ- ﬂﬁ-‘
S
- F‘
i
\""‘-w‘

7

4

. .
oy gy
-

A
&

'l
-.
i
i
h.
i
i
h.
i
i
h.
A

T T T T T NN R L L I T L L L R L E L R R N N N A T T L L L E A A I A I A A A e e ww R W A .k,
bl By

B R e

o

X

e ‘.tt"L"'In.'I.‘n."..‘n.'-n.‘n.‘.'-n.‘n.‘.'-n."..‘.'-n.‘n.‘.'-n.‘n.‘.'-n.‘n.‘.'-n.‘n.‘.‘."..‘.“‘.‘““““““““‘h“.

u_-..
! _ 3
" Al ¥
1 _
: v ; ', {
._._.-."..1 - J..n‘ .-"
b ‘ b .‘l —_
F " H .—f .-_
- . L] .-_
.-“ J . i | a .-_
Hiq -3 . : H
I_. ] ¥ .“. | , .“_
s r - .-r H i [ o, .-_
- g oy ol ol I-..l.l.l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l.l..l..l...l..-.- .ﬂ. .-_-_r .-_ -_ l..- ..-.....-n||..-. r. £ .-"
.-I- i r .—. , “ " " l-__-_.. N - n_
wf o o o o o oF o o of oF of oOf of o & ' ) A - A ¥ .UJ " B i
T E R EEERE RN . o i | | L Af * .-"
. : LR D 2 ¥ |
. " ] 4 . 4 1
A N s L o o . L] i | ] ‘ .-I' .-_
b ol ol ol ol ol ol ol ol ol ol ol ol ol ul ol ol ol ol ol L » 1 r \ [ .-_
. b i i I_ ﬂ T .-_
. . i t i
of U W “ . 1 -__ .-_
E R K I T e e i e .__-.._.-..__-..__-.._.-..__-..l..i.m.‘. * “ “__ “_
/ i, ;1 1,
.I..l..l..l..l..l..l..l..l..I..11.....1.1.__...1..1._..._....1._1._....._...1.1.1.1.1.1.1.1..1.1.1.1.1.1.1.!.1!..1!..!.l..-._..-.- “ h “_
i 1 1
b+ A - |
J .“ u ._-_1.-__...ll.l:..l:..l-..‘..-i..ll.‘..-!.“““““““‘.“H‘.‘-‘l..|||||...|.||Ir..l..|-.|.l...l...l.|.l...l...l.|.l...l...“"
1 “ J y
-
1 “ (L.v ‘"
b : “_
1 1
“ d d |l.._..-.u-.lql.l..l.nl.l..‘.‘.l..‘.‘.l..‘.‘.l..‘.‘.l..‘.‘.l..‘.‘.l..-|..||.|..1.._rlll.l_..l..r.l_..l.l..l_..l.l..l_..l.l..l_..l.l..l..l.l..l..l.ln_
i F 1,
“ r |I.I.I||.1..1.l.l....1.1.._._.It.t.t.t.t.t.t.t.t.t.t.t.t.t.t.t.t.iiiiit..l.........._..........l.l.l._...I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.In_
1 “ i
X ;o i
1
E\i‘i‘\.\h ._q_ FErFErrrrrrr R RrEErE N g dd bl
i
i
i
[}
r
»
e “ .l.ul-..lu..-...|.-ll1.l..l.-...l
e ! .
7 " nE .
- f r N
- Iuh___l.l.l..._-.[l.rl.rlJlu.l..__..l.l..__.._".q .....-l.-.l..__...._..l.u.lrl.r-.-ll..-.ln.ll..lu .-l..l.ﬂ.._...ltlrl... l.-..l.l.l.ll.l..l_.lu - R ~
: Y - i ST it o - -+
15‘.." ¥ e ——— | I“‘.“‘-‘ih ikt 1£‘|l-‘.‘.--““““““-““% il

&L B



U.S. Patent Jul. 14, 2020 Sheet 20 of 23 US 10,713,480 B2

;*5# [ OF AR WERE Y RY A RN R R RN R RE RN B A R B R RE R AT RCRE R R RN R R R R R RN RN R AN AN R R B RE R R Y BF RN R EY RN R R R R IR R R R R Y AN R AR S

'
* :}h'h1111ﬁ1ﬁﬁ1 T ETETETETETETETETETETETECTETE TR R R R R R R CE R R TR R R TR T T TR T T T T T T W T TR T T TR T TR

i el e e L

A

¥
]
]
]
]
L
A
L
L
¥
L
L
L
L
L
L
L
L
L]
L
L
L
L
L
L
L
L
L
uj
LJ
L)
L
-
L
|&
ol |
L
L
L
L
L
L
L
L
L
L
- W
v
’

—— '

=

v

ﬁ'

o,
»,
21
e
.

-h.-'-i'-'d.

i

E

'i"

"l T g 2l A

'ﬁF""
oL’

A A M. AL.EAELEAALEENFIEFISFFEFFFTFrrrryressre s s s rrrrrrrT T T TrFSFFFFFSFEFFFFT S -

B il ol ok

e s nin sis sis sis s sl sls sis sl sls s sin sis s sin sls sis sin sis sis sis sle sis sis sle mis sis mie wly uig. mjn.

---.---------m-------------.I:;Eﬂlr &iw“————————————————--————————————-—\

““““““““““ e el el e e Tt B B T B B T B T T T B T B B T T B i T T B B T B T B T B T

g g o gt

ML L L EL L EL EL L EL B B B EL B EL L EL L EL EL EL L EL L EL EL L B L B B L B B L L L L L L i L e e e e e e T T e e i e e

F

L
K
\
5

L O O I R O O O O O O
“MF o o ol uF i ol wr g o g g =

]
;
]
]
]
]
]
]
]
]
]
]
]
]
]
]
)
]
¥
i
]
a_
t
b

LR L L L LR LERLLLELEELLEELELLEZLL.]

l’i"vffffﬂ“fff-‘-*****““""""""vv#ﬁﬂ#z"-"

remereee e s*




L%, IR NI

= _a
'_i-'"""
Ly = h i h—w“ h -
-
wt
T IR RR Tl
ﬁmmmhhhhhhh R e T T T - R e _‘_‘__._.1.: -

ﬂfﬂf
-
o~ a
Tl B
e W
.._.l"-'
s

US 10,713,480 B2

e il
I..‘ﬁmhl!F
"-."-."-."-."-._'-._'-._'-._'-._'-._-._'-._'-._-L

Sheet 21 of 23

Jul. 14, 2020

U.S. Patent

]
N '-'"..__-_'.-._-J. “--‘-._'"1'.‘_1_‘““';‘.-_‘_* -
- -

.‘

E
|

e e -
- |.I|...|-.l.lhl..1..l...-l

}ffiiﬂiiliﬁ

Uit B

e

.

"

-

o gor ol yur i i a of i o i uF o o uF o =

E*

lllllllllllllllllllllll g e e _jfe e _iu_pie_pin gl _piu i ol _ople gl i -ple_ifle_lu_fiu_ple_pin_plu_iu_piu_pin_tie e pln opn ple ple -phe oy i ple gl Al B AT gl A e

|

1

S

B N N N N r Y T Y FFrFFFFFFFFFFFFFFFFR g e

A A A A A A A A A A AT A A A A A K

4
[
F
P
-'.-rl..l-.-...!.t-.l..l-.l..-r.!.t-.-r.l..l..-rt-t-.l..l.t-.l.i-.l..l..l.t-.-r.l.I.l..l.l.l..l.l.l.l.l..l.l.l.l - A
4
Sy Ry Ry Ry RS o § SELEEEELEELELEE P EELE -
; .
[
4 " [
' d k [
F e e i L T A e g e
4
|
y b gl & i e o e oo o o o b 3R o 3R R R R R OB i o o o b o o o b o o R o R R o 3R o R o R R R R
-. -
F
P
-.-!..!.l": . T T I -
$ A m e e mmmmmmm el
] ?
4 )
F ..
Tiliil. 1 W o g o o o o o o ol A S S A .
, ;
B o ] " ’
F | [ ] -
: _ Wik &
-. = .. o FFFFFFFrFFrFrFrFrFrFrFrFrFrFrFrFrFrFrF - l‘ FrrFrFrFrFTrFTrT Ty
2 ‘o
/ $
1 ]
I.I..l..

h

I B Ry

PR T A R K R e e R R R R R R

LB BN BN BN B BN BR BN BN BN BE B BN BN B N N e N S o R

; o V.
L A L A A A A A FEFFFFYF;

p

—."'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-"1'-'-

- - FrrEgd
W l.lu.l..l.l.l..l.ln-. AT ll_.-_..l..!..-.__.lll.ql

B e T B T e e T )

AR RL B

) HAS0 H0

of

A

A A il ol A g i gl il il il o il il il o il i ol S o i ol S o o o o el

|

LA L L B

T
“"""-.-L\!.!.-."""F

t’-—.’-—.‘h‘-\\‘.\\

L

w
-

g

'|'I-

e

J

———lell AN A,
my my ey ey ey wy py ey ey ey ey skl AR AAEEEE R ETTTTTTY =

% o

7
\

-
ol
't‘

(i

‘;\Z\""\}

e ey oy

N

e AT
e & il T

A R E R EEEEEEEEEEF ot ok gttt kot w2 "

(

-

N

" W W W R W Ve W W VR W TR Wh e W Wh W VR W R e W VR W Wh W Wh W W Wh VR Sy Ve W W e W Wh W S e PR Sy T Wy T

b B L L h

C T
hh-—.vl---‘E -.-.-.q‘_ﬁ

AEEAEERERL

¢
’
¢
¢
¢
¢
¢
¢
K
i
A
A
i
A
A
i
A
A
i
A
A
i
A
A
i
A
A
i
A
A
|
A
A
i
A
A
i
A
;Nf

%,

muimh

L T e & aE e B ki aliar

Al ol g A P e e e - -

IIIIIIIIIIIIIIlIlIlllllllllllllllllllllll.ll.l..I.l..l.I.I.l..I...l..l...l...l..l..l...l.|.l..l.l.l.|.l.|.l.|.l.|.l.|.l.|.l.|.l.|.l.|.l.|.l.._

T g i i

ke e e e e e el el e e e e e e e o gl e e

R A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

P e g g g g g g g g g g g g g g g g

"yn e "y e " i e T e T T e e T e T e T T e T e T T e T T T T e e e e W R W W W TR W W W CE W W W W e e ey ay oy B B

L L N N N o w i LR R B B K R E R EERE RS E R R B EEEEXJ

rwrwwwrw _I._I._I._I._.l_.l_l._I._I.llulllulullnululllululllululllululllulul.‘_
.l..l.l..l.l..l.l..l.l..l.l..lM L ol e R
.__...__...___..__..._ri__ m e e e o g g g ot ol N L
FF W mIIIIIIIIIIIIIIIIIIIIIIIIIIII
]
¥ :

e e e e e e e e e e  y ay  a ayay ay ay a N ay ay a  a e aa  aaay  ayayyy’

‘l““‘.‘“‘l‘llll.l.lll.l‘lllll.l‘

TEE

oy

oy
e e e e e e e e e e e

- g oo e o wlt o el el el

gl gl ol g i ol e A S e ek e »

) -]
-
-
L =
e e -~ i i g L
..-.I.I.I_ll...lll..‘-.__-.l..l.l..l.-!jl.‘-\ ._r.-_..l.l.lul.-_.l..q._...__.ll..-.ll.ll..l_.llu._._u

adnlt 40 J400 MNIHM

1l

e e T, T

PR RN I VR I TR ep——— A R R

i ple -pla oy i ple_phn ophe e i ple il o 0 o

YA VL



U.S. Patent Jul. 14, 2020 Sheet 22 of 23 US 10,713,480 B2

Fig. 221

e e e, e K R e e e L LT ¥

1
. '
'
5 '
: 1..1.1.1.1.1.1.1.1.1.&1.1.1—1.1.1-1.1. T T e T o L o e o v " " " "o " o " . "
'
'

- o o omom o - T w T T w T T ™

TR TETE TR TE TR TE TR TR TR TR TR TR TR TR TR

T TR A oy e - '
=" 1""-“"‘-----

T R e e e

111‘.‘111‘-.111"".'-."-—-.'I.'-.h.-.'I.-.f-...-.-...-.-...-.-.-.*1.‘.‘.1.**.**.‘-'

o i gl i uif gl gl gl il i il i ol il il wif i i i il wif- i i il il i il wif il i i i i il il i uif wlf ol il i i ol i i S i ol 2 i W S i

.-'.lr.-'.-"t- i i i

-

.-..-..-r..-r.-..b'

AL A

L e
rrrrrrrrrrr:rrrr:rrrrrr------"rrrrrrr'::rr'rrrrrrr—rr:—

o

1’

W W W W W W W W W W WW WO E ... W
T e e, WL e T e e e e e e e e e e e e e e e e e e e e .
T T T T T T T T T T T E T T T E T T ST S S E E E E T E .

1‘.}"

..'..'..'..'..’r..’

- Rl e e e e e e R e L e e e e e e e e e e e e e e o e e e e e e S R L Y S S Y
'

‘"ll"ll"ll"ll"ll"ll"ll"ll"ll"llhh'—bh'—b'h"'b"""" T TE T EEEEEE T E ST EEEEE T EEETE ST E AL IZSE LA LI LA Ll ALl L LA LA LAl ALl A AL ARl ERELR

N L

. .

'

' '
'Il'l-"l-'l'llll'l-'l-'l-'l-'l-"l-'l-'l-'l-'l-'l-'ll{ 5—1- P e r ey rr sy r ey r e ey r e T T T R T T TR R T ROR YR TR T F T FEEEEEEEEEEEE
.

e EE L S EEEEEEEEEEEEEEE R EE R L L L -

[
- —————— e ———— - = — — T T T T T T T T T T T T T I F F r I T rF TrF T I T T TF T T T T T T T T T T T T T T T T TF T TEET T TS T EE TS EEEE T R
'

ik e e b RO R R R R B B B B B B B B B B B B B B B B R B B B B B B B N B N B B B N N B B B N B N B B B B 9% B 9§ 3% % § 3 § 3§ § § § § § § § § 3 ¥ § § ¥ % § § ¥ § 1

MR NN AN AN R TR TR

L o

-

My Wy g by Bu in Sy By Be_te u g Ve e be e S W S Ny e fu 0N N te e Se S W e v e Wy Sy N e e e e i e e e e N O N W O O W Y

=
|
|
’g
|
|

B

3'---#4-#---—:-..-##..-..-.-------......_.....,,,,,,,,_____ ——
TrTrrer .r.r.r.r.r.r:f. R —
YT L. Al e’ sk i 2l
'-Fm'
M_‘-‘_H_.l_l' it =t w -'_,""""'_H_Jm‘

-

"l

L R B _h B B _© B B & & B 1B B & § I W b B B ¢ B B¢ & . A A A A A AAALAAALALALALALALALELLEALERL ? e B o e e e e e e o —— — — —

: !

e i,

b - .- oy
A e A, iy WA RS

-'t;:*"'“.h:—hu-;‘

o




U.S. Patent Jul. 14, 2020 Sheet 23 of 23 US 10,713,480 B2

Fig. 23]

L i\ S41
o NO T CAPTURED IMAGE ™
- ACQUIRED? Mw—“

‘s’&h

RECOGNIZE SUBJECT FROM CAPTURED IMAGE [ 42

,. 543

.-i-“‘.ﬁ"“-*

Mo f*"‘” 1S CHANGE I ‘”:?TME —
o < {3? SURECT IN NETWORK SERVICE M“
QETELTES“ e

" CHANGE DEPICTION OF SUBJECT 544

CONTROL DISPLAY OF DISPLAY IMAGE 545
OBTAINED BY CHANGING DERICTION é

TrrErrrrr TR

f‘*—‘“‘h“““‘ ‘ ‘-"‘"““‘ﬁ%
( END )



US 10,713,480 B2

1

INFORMATION PROCESSING DEVICE AND
INFORMATION PROCESSING METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application 1s a continuation application of
U.S. patent application Ser. No. 14/386,120, filed Sep. 18,
2014, which 1s a national stage application under 35 U.S.C.

§ 371 of International Application No. PCT/JP2013/001868,
filed Mar. 19, 2013, and claims the benefit of priority from
prior Japanese Patent Application JP 2012-071331, filed
Mar. 277, 2012, the entire content of which 1s hereby incor-
porated by reference. Each of the above-referenced appli-
cations 1s hereby incorporated herein by reference in 1ts
entirety.

TECHNICAL FIELD

The present disclosure relates to an information process-
ing device, an information processing method, and a pro-
gram.

BACKGROUND ART

In recent years, techmques for controlling capturing direc-
tions have been developed. For example, a technique of
attaching a light emitter emitting a blinking signal with a
predetermined pattern to a subject, specifying a position of
the subject based on a detection result when the blinking
signal having the predetermined pattern 1s detected, and
controlling a capturing direction using the position of the
subject 1s disclosed (e.g., see Patent Literature 1). According
to this technique, a captured image 1s generated to obtain a
composition 1 which the subject 1s within the captured
image.

In addition to the technique of attaching the light emaitter
to the subject, there exist various techniques that generate
the captured image to obtain a composition in which the
subject 1s within the captured image.

CITATION LIST
Patent Literature

[PTL 1]
JP 2004-153674A

SUMMARY
Technical Problem

However, when a user of a portable terminal 1s to be
captured, 1t 1s assumed that using only a composition 1n
which the user 1s within a captured image 1s not enough. For
example, when the user moves toward a destination, the user
1s expected to determine a display image having high
convenience when the composition 1s decided after a posi-
tion of the destination 1s also taken into consideration.
Accordingly, it 1s desirable to realize a technique that causes
the user to determine the display image having a higher
convenience.

Solution to Problem

In view of the above, the embodiments of the present
technology are provided. According to an 1illustrative
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2

embodiment, an information processing device includes an
image acquisition umt configured to recerve an image; a
recognition unit configured to acquire a recognition result of
a user based on the received 1image, wherein the recognition
result includes a position of the user, the user being asso-
ciated with a display terminal; an 1mage determination unit
configured to determine an object based on the recognition
result; and a display control unit configured to control
display of the object on the display terminal.

Advantageous Effects of Invention

In accordance with the technology of the present disclo-
sure, 1t 1s possible for a user to determine a display image
having higher convenience.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a diagram illustrating a briel overview 1n
accordance with a present embodiment.

FIG. 2 1s a diagram 1llustrating a configuration of an
information processing system in accordance with the pres-
ent embodiment.

FIG. 3 1s a block diagram 1llustrating a functional con-
figuration of an information processing device in accordance
with the embodiment.

FIG. 4 1s a diagram 1llustrating a brief overview of a user
specification function of an information processing device.

FIG. 5 1s a diagram 1llustrating a display example of a
portable terminal when the user specification fails.

FIG. 6 1s a diagram 1illustrating a display example of a
portable terminal when the user specification succeeds.

FIG. 7 1s a diagram 1llustrating a display example of a
portable terminal when the user specification fails.

FIG. 8 1s a diagram 1llustrating a display example of a
portable terminal when the user specification fails.

FIG. 9 1s a diagram 1llustrating a display example of a
portable terminal when the user specification fails.

FIG. 10 1s a diagram 1illustrating a brief overview of a
composition decision function of the information processing
device.

FIG. 11 1s a diagram illustrating a display image at the
time of setting a first mode.

FIG. 12 1s a diagram 1illustrating a display image at the
time of setting a second mode.

FIG. 13 1s a diagram 1llustrating a variation of a technique
of determining a display 1mage.

FIG. 14 1s a diagram 1illustrating an example of the
determined display 1image.

FIG. 15 1s a flowchart illustrating a flow of composition
decision operations of the information processing device.

FIG. 16 1s a diagram 1llustrating an example of a depiction
change function of the information processing device.

FIG. 17 1s a diagram illustrating another example of a
depiction change function of the information processing
device.

FIG. 18 1s a diagram 1illustrating another example of a
depiction change function of the information processing
device.

FIG. 19 1s a diagram 1llustrating another example of a
depiction change function of the information processing
device.

FIG. 20 1s a diagram 1llustrating another example of a
depiction change function of the information processing
device.




US 10,713,480 B2

3

FIG. 21 1s a diagram illustrating another example of a
depiction change function of the information processing

device.

FIG. 22 1s a diagram illustrating another example of a
depiction change function of the information processing
device.

FIG. 23 1s a flowchart illustrating a flow of depiction
change operations of the information processing device.

DESCRIPTION OF EMBODIMENTS

Hereinafter, preferred embodiments of the present disclo-
sure¢ will be described in detail with reference to the
appended drawings. Note that, in this specification and the
appended drawings, structural elements that have substan-
tially the same function and structure are denoted with the
same reference numerals, and repeated explanation of these
structural elements 1s omitted.

Further, 1n this specification and the drawings, each of a
plurality of structural elements having substantially the same
function 1s distinguished by aflixing a different letter to the
same reference numeral in some cases. However, when there
1s no particular necessity to distinguish between structural
clements having substantially the same function, they are
denoted by the same reference numeral.

First, “Description of Embodiments” will be described in
accordance with the order listed below.

1. User specification function

2. Composition decision function
3. Depiction change function

4. Conclusion

Functions of the information processing device according
to the present embodiment are broadly classified into a user
specification function, a composition specification function,
and a depiction change function. First, before describing
cach of the functions, a condition that 1s a premise of each
function will be described.

FIG. 1 1s a diagram 1llustrating a brief overview of the
present embodiment. As shown in FIG. 1, a user U having
a portable terminal 20 1s present 1n a real space. The user U
may be present anywhere in the real space. In addition, a
function of displaying an image 1s installed in the portable
terminal 20, and 1t 1s possible for the user U to view a screen
displayed by the portable terminal 20. The user U 1s captured
by an 1maging device 30 provided to be separate from the
portable terminal 20. A position in which the imaging device
30 1s to be provided 1s not particularly limited. For example,
the 1maging device may be provided 1n a building such as in
a monitoring camera, or may be provided 1n a mobile object
such as a vehicle. In addition, a kind of the imaging device
30 1s not particularly limited, but may be an inirared camera
or the like, for example.

FIG. 2 1s a diagram illustrating a configuration of an
information processing system in accordance with the pres-
ent embodiment. As shown i1n FIG. 2, the information
processing system 1 includes an information processing
device 10, a portable terminal 20, and an imaging device 30.
Although the information processing device 10 and the
portable terminal 20 are connected via a network 40 1n FIG.
2, the number of the portable terminal 20 connected to the
network 40 may not be one. For example, a plurality of the
portable terminals 20 may be present, and each of the
portable terminals 20 may be connected to the network 40.

In addition, as shown 1n FIG. 2, the information process-
ing device 10 i1s connected to the imaging device 30.
Although one 1imaging device 30 1s connected to the infor-
mation processing device 10 in the example shown in FIG.
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4

2, the number of the imaging device 30 may not be one. For
example, a plurality of the imaging devices 30 may be
present, and each of the imaging devices 30 may be con-
nected to the mformation processing device 10.

In addition, although the information processing device
10 1s configured to be separate from the portable terminal 20
and the imaging device 30 1n the example shown in FIG. 2,
the information processing device may be embedded 1n the
portable terminal 20, or may be embedded in the 1imaging
device 30. A captured image captured by the imaging device
30 1s provided to the portable terminal 20 via the information
processing device 10, and 1t 1s possible for the portable
terminal 20 to display the captured image. The information
processing device 10 may use the captured image provided
from the 1maging device 30 to exert the user specification
function, the composition decision function, and the depic-
tion change function.

FIG. 3 1s a block diagram 1llustrating functional configu-
ration of the information processing device 10 1n accordance
with the present embodiment. As shown in FIG. 3, the
information processing device 10 includes a processing
control unit 100, a display control unit 160, and a storage
unmt 50. In addition, the processing control unit 100 has an
image acquisition unit 111, a parameter acquisition unit 112,
a candidate extraction unit 113, a specification unit 114, and
an authentication unit 115. The 1mage acquisition unit 111,
the parameter acquisition umt 112, the candidate extraction
umt 113, the specification unit 114, and the authentication
umt 115 are blocks mainly associated with the user speci-
fication function of the mnformation processing device 10.

In addition, the processing control unit 100 has a recog-
nition unit 121, a condition decision unit 122, an information
addition unit 123, a mode setting unit 124, a composition
decision unit 125, and an image determination unit 126. The
recognition unit 121, the condition decision unit 122, the
information addition unit 123, the mode setting unit 124, the
composition decision unit 125, and the 1mage determination
unit 126 are blocks mainly associated with the composition
decision function of the mformation processing device 10.

In addition, the processing control unit 100 has a change
detection unit 131 and a depiction change unit 132. The
change detection unit 131 and the depiction change unit 132
are blocks mainly associated with the depiction change
function of the mmformation processing device 10.

The processing control unit 100 and the display control
unmt 160 correspond to processors such as a CPU (Central
Processing Unit) or a DSP (Digital Signal Processor). The
processing control unit 100 and the display control unit 160
exert various functions of the processing control unit 100
and the display control unit 160 by executing a program
stored 1n the storage unit 50 or another storage medium.

The storage unit 50 uses a storage medium such as a
semiconductor memory or a hard disk to store programs and
data for processes to be carried out by the processing control
unit 100 and the display control unit 160. For example, the
storage unit 50 stores a feature amount dictionary used to
recognize an object. Further, the storage unit 30 may store a
recognition result that 1s generated as a result of the object
recognition. Although the storage unit 50 1s configured to be
embedded 1n the information processing device 10 in the
example shown in FIG. 3, the storage unit 50 may be
configured to be separate from the information processing

device 10.
Premises of the respective functions have been described.

Hereinafter, each of the functions will be described 1n order.

1. USER SPECIFICATION FUNCTION

First, the user specification function of the information
processing device 10 will be described. FIG. 4 1s a diagram
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illustrating a brief overview of the user specification func-
tion of the information processing device 10. The image
acquisition unit 111 first acquires a captured image captured
by the imaging device 30. In the example shown 1n FIG. 4,
as an example of the captured 1image, a captured 1image Img
in which a real space shown 1n FIG. 1 1s captured 1s acquired
by the image acquisition umt 111. The captured image
acquired by the image acquisition unit 111 1s controlled to be
displayed 1n the portable terminal 20 by the display control
unit 160.

According to the user specification function, a user 1s
specified from a subject shown in the captured image
acquired by the image acquisition unit 111. The purpose of
the user specification 1s not particularly limited. However, it
1s assumed herein that a network service 1s provided by the
information processing device 10 and the user specification
1s carried out so as to allow the user U to log into the network
service via the portable terminal 20.

In addition, the kind of the network service i1s not par-
ticularly limited. However, a service allowing a user to write
a message or to read the message written by the user or
another user using a portable terminal 1n which logging into
the network service 1s completed 1s assumed herein.
Although the timing for speciiying the user i1s not particu-
larly limited, a timing at which an operation for the user to
request the user specification 1s performed on the portable
terminal 20 may be used. The operation for requesting the
user specification may be an operation for request to log into
the network service.

In order to specily the user from the subject shown 1n the
captured 1mage, the parameter acquisition unit 112 acquires
parameters associated with the user to be specified.
Although the timing for the parameter acquisition unit 112
to acquire the parameters i1s not particularly limited, for
example, the parameters may be acquired 1n advance from
the portable terminal 20 of the user, or may be acquired from
the portable terminal 20 when the user 1s specified.

The kind of the parameter to be acquired by the parameter
acquisition unit 112 1s not particularly limited. For example,
as shown 1n FIG. 4, the parameter acquisition unit 112 may
acquire a face image of the user as the parameter P1, and
may acquire sensor data representing a movement of the
user as the parameter P2. A device capturing the face image
of the user 1s not particularly limited. For example, the face
image of the user may be a face image captured by the
portable terminal 20, or may be a face image captured by
another device.

In addition, a sensor detecting the movement of the user
1s not particularly limited. The sensor detecting the move-
ment of the user may be an acceleration sensor, a sensor
receiving GPS signals, and a sensor receiving radio waves
transmitted from a Wi-F1 base station. In addition, the sensor
detecting the movement of the user may be embedded 1n the
portable terminal 20, and may be mounted on a body of the
user.

Before the user 1s specified by the specification unit 114,
a candidate of the user may be specified by the candidate
extraction unit 113 (step S11). For example, when coordi-
nates on the captured image displayed in the portable
terminal 20 by the user operation iput to the portable
terminal 20 (e.g., a touch operation of the touch panel) are
designated, the parameter acquisition unit 112 acquires the
coordinates, and the candidate extraction unit 113 may
specily a subject selected by the coordinates (e.g., the
subject present on the coordinates) as the candidate of the
user. By specilying the candidate of the user, a load neces-
sary to specily the user i1s reduced.
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The specification unit 114 tries to specity the user from
the captured 1mage based on the parameter acquired by the
parameter acquisition unit 112 (step S12). For example,
when the face 1mage of the user 1s acquired as the parameter
P1 by the parameter acquisition unit 112, the specification
umit 114 may specily the subject extracted based on a
combination of a facial region of the subject shown in the
captured 1mage acquired by the image acquisition unit 111
and the face 1mage as the user. For example, the specification
unit 114 may specily the subject having the face image of the
user and the facial region of the similarity exceeding a
threshold value as the user.

In addition, for example, when sensor data representing
the movement of the user 1s acquired as the parameter P2 by
the parameter acquisition unit 112, the specification unit 114
may specily the subject extracted based on a combination of
the movement of the subject detected from the captured
image acquired by the image acquisition unit 111 and the
sensor data as the user. For example, the specification unit
114 may specily the subject 1n which the movement of the
user 1 the captured image and the sensor data of the
similarity exceeding a threshold value are detected as the
user. In addition, when the candidate of the user 1s specified,
the specification unit 114 may specily the user based on the
parameter from the candidate of the user.

As a result of the specification unit 114 trying to specity
the user, 1t 1s also assumed that the user 1s not specified. For
example, a case 1n which the similarity does not exceed the
threshold value corresponds to the situation assumed above.
Accordingly, when the user 1s not specified by the specifi-
cation unit 114, the display control unit 160 controls the
portable terminal 20 to display information indicating the
operation of the user necessary to specily the user in the
portable terminal 20. In accordance with the control of the
display control umit 160, the information indicating the
movement of the user 1s displayed in the portable terminal
20 (step S13).

FIG. 5 1s a diagram 1illustrating a display example of the
portable terminal 20 when the user specification fails. For
example, when the user 1s not specified by the specification
umt 114, the display control unit 160 may control the
portable terminal 20 such that the information prompting the
user to turn his or her face toward the imaging device 1s
displayed in the portable terminal 20. In FIG. 5, the example
in which the imaging device 30 1s assumed to be a moni-
toring camera and the display control umt 160 controls the
portable terminal 20 such that a message M1 1ndicating
“Please turn your face toward the monitoring camera™ 1s
displayed in the portable terminal 20 1s shown.

A description will be made with reference back to FIG. 4.
When the user 1s specified by the specification umt 114,
betore the flow proceeds to step S15, the authentication unit
115 may perform the authentication process on the portable
terminal 20 specified by the specification unit 114 (step
S14). In particular, for example, as shown 1n FIG. 4, when
a password 1s mnput by a user operation nput to the portable
terminal 20, the authentication unit 115 may determine
success and failure by determining whether the 1nput pass-
word matches a password that 1s registered 1n advance.
When the authentication 1s successtul, the flow proceeds to
step S15. When the authentication fails, the authentication
process may be performed again istead of proceeding to
step S13.

When the flow proceeds to step S13, for example, logging
into the network service 1s completed (step S135) and the
display control unit 160 controls the portable terminal 20
such that the captured image and the additional information
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are displayed by the portable terminal 20. In accordance
with the control of the display control unmit 160, the captured
image and the additional information are displayed in the
portable terminal 20 (step S16). Although the additional
information 1s not particularly limited, for example, the
additional information may be a message written by the user
himseli/herself or another user.

FIG. 6 1s a diagram 1illustrating a display example of the
portable terminal 20 when the user specification 1s success-
tul. For example, when the user 1s specified by the specifi-
cation unit 114, the display control unit 160 controls the
portable terminal 20 such that the captured image and the
additional mformation are displayed. An example 1n which
the display control unit 160 controls the portable terminal 20
such that a message written by another user 1s displayed as
the additional information 1s shown in FIG. 6.

In addition, the information prompting the user to turn his
or her face toward the imaging device 1s not limited to the
example shown 1n FIG. 5. FIG. 7 1s a diagram 1illustrating a
display example of the portable terminal 20 when the user
specification fails. The display control umit 160 may control
the portable terminal 20 such that information indicating the
movement of the user necessary to specily the user i1s
displayed 1n the portable terminal 20 based on a position of
the candidate of the user extracted by the candidate extrac-

tion unit 113 and a position of the imaging device 30 that 1s
set 1n advance.

For example, as shown 1n FIG. 7, the display control unit
160 may control the portable terminal 20 such that the
portable terminal 20 displays a straight line 1n a direction
that the candidate of the user faces and a straight line 1 a
direction in which the imaging device 30 1s present using the
position of the candidate of the user as a reference. In
addition, as shown 1n FIG. 7, the display control unit 160
may control the portable terminal 20 such that an arrow
representing a rotational direction from the straight line in
the direction that the candidate of the user faces to the
straight line 1n the direction 1n which the imaging device 30
1s present 1s displayed in the portable terminal 20. In
addition, as shown in FIG. 7, the display control unit 160
may control the portable terminal 20 such that a message M2
of “Turn Left” 1s displayed as the message representing the
rotational direction that the user has seen in the portable
terminal 20.

In addition, when the user 1s not specified by the speci-
fication unmit 114, a technique of specilying the user may be
switched. FIG. 8 1s a diagram 1illustrating a display example
of the portable terminal 20 when the user specification fails.
When the user 1s not specified by the specification unit 114,
the display control unit 160 may control the portable termi-
nal 20 such that information indicating that the user i1s
specified by another technique 1s displayed in the portable
terminal 20. For example, the display control unit 160 may
control the portable terminal 20 such that a message M3 of
“a techmique of specifying the user 1s switched” 1s displayed
as the information indicating that the user 1s specified by
another technique 1n the portable terminal 20. The specifi-
cation unit 114 may specily the subject extracted by another
specification technique as the user.

For example, the specification unit 114 tries to specily the
subject extracted based on a combination of the face region
of the subject shown in the captured image and the face
image ol the user as the user. In this case, when the user 1s
not specified, the specification unit 114 may try to specily
the subject extracted based on a combination of the move-
ment of the subject detected by the captured image and
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sensor data as the user. In addition, the user specification
may be tried in reverse order.

In addition, when the user 1s not specified by the speci-
fication unit 114, the user may be prompted to cause a
difference between movements of another subject shown 1n
the captured 1mage and the user to be clear. Accordingly,
when a subject moving out of the defined normal range 1s
detected from the captured image, it 1s possible for the
specification unit 114 to specity the subject as the user.

FIG. 9 1s a diagram 1llustrating a display example of the
portable terminal 20 when the user specification 1s failed.
For example, when the user i1s not specified by the specifi-
cation unit 114, the display control unit 160 may control the
portable terminal 20 such that information prompting the
user to move the portable terminal 20 i1s displayed as
information indicating the movement of the user necessary
to specily the user in the portable terminal 20. For example,
as shown 1n FIG. 9, the display control unit 160 may control
the portable terminal 20 such that a message M4 of “Please
move your portable terminal™ 1s displayed as the information
prompting the user to move the portable terminal 20 in the
portable terminal 20.

As described above, according to the user specification
function of the information processing device 10, user
specification 1s tried from the captured 1mage based on the
parameter associated with the user of the portable terminal,
and the display control unit 160 controls the portable ter-
minal 20 such that information indicating the movement of
the user necessary to specity the user 1s displayed in the
portable terminal 20 when the user 1s not specified. There-
fore, the user 1s expected to be easily specified from the
captured 1mage.

2. COMPOSITION DECISION FUNCTION

Next, the composition decision function of the informa-
tion processing device 10 will be described. FIG. 10 1s a
diagram 1llustrating a brielf overview of the composition
decision function of the information processing device 10.
As described above, when the capture 1image 1s captured by
the imaging device 30, the captured image 1s displayed in the
portable terminal 20 of the user. It 1s possible for the user to
view the captured 1image displayed in the portable terminal
20. A scene 1n which the user moves toward the destination
while viewing the captured 1mage 1s assumed herein. Deci-
sion on a preferred composition as the captured image
viewed by the user will be described.

First, information indicating the destination of the user 1s
assumed. The mformation indicating the destination of the
user may be mput by the user operation mput to the portable
terminal 20, and may be set by an application run by the
portable terminal 20. For example, the information indicat-
ing the destination of the user 1s depicted at a position 1n the
real space. The information indicating the destination of the
user 1s acquired by the information processing device 10.
The composition decision unit 125 decides the composition
based on the information indicating the destination of the
user and the recognition result of the user based on the
captured 1mage acquired by the image acquisition unit 111.
The composition 1s a diagram 1llustrating an 1deal position of
an object 1n the 1mage (or an 1deal direction of the object).

The recognition result of the user includes at least the user
position 1n the real space and the travelling direction of the
user. For example, the recognition result of the user i1s
acquired by the recognition unit 121. In other words, the
recognition unit 121 obtains the recognition result by rec-
ognizing the user based on the captured image. In the
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example shown 1n FIG. 10, the user position 1n the real space
1s denoted as Pu, the travelling direction of the user 1is
denoted as V1, and the direction of the destination of the
user using the user position Pu as a reference 1s denoted as
V2.

For example, when the user position 1s recognized as the
recognition result, the composition decision unit 125 may
decide the composition based on the direction of the desti-
nation of the user using the user position as a reference. For
example, 1n the example shown 1n FIG. 10, the composition
decision unit 125 may decide the composition based on the
direction V2 of the destination of the user using the user
position Pu as the reference. For example, when the com-
position 1s decided based on V2, the composition decision
unit 125 may decide the image in which a region in the
direction V2 using the user position Pu as the reference 1s
included to be larger than a region 1n a direction opposite to
the direction V2 using the user position Pu as the reference
as the composition. An example ol the composition as
decided above 1s shown as K2 i FIG. 10. The pomnt C2
indicates a middle point of the composition K2.

In addition, for example, when the travelling direction of
the user 1s recognized as the recognition result, the compo-
sition decision unit 125 may decide the composition based
on the travelling direction of the user. For example, 1n the
example shown 1n FIG. 10, the composition decision unit
125 may decide the composition based on the travelling
direction V1 of the user. For example, when the composition
1s decided based on V1, the composition decision unit 125
may decide the image in which a region 1n the direction V1
using the user position Pu as the reference 1s included to be
larger than a region in a direction opposite to the direction
V1 using the user position Pu as the reference as the
composition. An example of the composition as decided
above 1s shown as K1 1n FIG. 10. The point C1 indicates a
middle point of the composition K1.

The composition decision unit 125 may uniformly decide
the composition based on the travelling direction V1 of the
user, may uniformly decide the composition based on the
direction V2 of the destination of the user using the user
position Pu as the reference, or may selectively use any of
the decision techniques mentioned above. In other words,
when a mode 1n which the composition 1s decided based on
the travelling direction V1 of the user 1s a first mode and a
mode 1 which the composition 1s decided based on the
direction V2 of the destination of the user using the user
position Pu as the reference 1s a second mode, the mode
setting unit 124 may set any of these two modes. In this case,
the composition decision unit 125 may decide the compo-
sition 1n accordance with the mode set by the mode setting
unit 124. The mode may be set based on the user operation
input to the portable terminal 20, or may be set by an
application run by the portable terminal 20.

The 1mage determination unit 126 determines the display
image based on the composition decided by the composition
decision unit 125. For example, the image determination
unit 126 may determine an image in conformity with the
composition decided by the composition decision unit 125
as the display image, or may determine an image closest to
the composition decided by the composition decision unit
125 within the selectable range as the display image. The
display control umt 160 controls the portable terminal 20
such that the display image determined by the image deter-
mination unit 126 1s displayed 1n the portable terminal 20.

FIG. 11 1s a diagram illustrating a display image at the
time of setting the first mode. For example, when the
captured 1mage Img 1s acquired as shown 1n FIG. 10 and the
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first mode 1s set by the mode setting umt 124, the compo-
sition K1 1s decided based on the travelling direction V1 of
the user. In this case, for example, as shown in FIG. 11, the
image determination unit 126 may determine an 1image 1n
conformity with the composition K1 as the display image
D1. In addition, the composition decision unit 125 may
decide the composition 1n which the user 1s present in the
middle. As shown 1n FIG. 11, the composition in which the
user 1s present at a position spaced a predetermined distance
d1 from the middle may be decided.

In addition, a current capturing condition may be decided.
In other words, the condition decision unit 122 may decide
whether or not the condition for capturing the user 1s
prepared, and the information addition unit 123 may add
information indicating that the condition 1s not prepared to
the display image when the condition decision unit 122
decides that the condition 1s not prepared. For example,
when a region capable of being captured 1s decided by the
condition decision unit 122, the information addition unit
123 may add an object indicating a boundary of the region
capable of being captured to the display image.

In addition, when the boundary of the region capable of
being captured in the travelling direction V1 of the user
using the user position Pu as the reference 1s decided by the
condition decision unit 122, the information addition unit
123 may add an object indicating the boundary of the region
capable of being captured to the display image. Since the
boundary of the region capable of being captured in the
travelling direction V1 of the user using the user position Pu
as the reference has been decided in FIG. 11, the object
indicating the boundary of the region capable of being
captured 1s added to the display image D1 as Al. Alterna-
tively, when the condition decision unit 122 decides that a
distance between the user position Pu and the boundary of
the region capable of being captured 1s shorter than a
threshold, the information addition unit 123 may add the
object indicating the boundary of the region capable of being
captured to the display image.

In addition, when the condition decision unit 122 decides
that the brightness of the captured image 1s less than a
threshold, the information addition unit 123 may add an
object indicating deterioration of the capturing condition to
the display image. Although prompting the user to change
the travelling direction 1s possible by virtue of such a
process, the mformation provided to the user 1s not limited
to the added object. For example, the information addition
unmit 123 may control the portable terminal 20 to vibrate, and
may control the portable terminal 20 to generate an alarm
tone.

FIG. 12 1s a diagram 1illustrating a display image at the
time of setting the second mode. For example, when the
captured 1mage Img 1s acquired as shown 1n FIG. 10 and the
second mode 1s set by the mode setting umit 124, the
composition K2 1s decided based on the direction V2 of the
destination of the user using the user position Pu as the
reference. In this case, for example, as shown 1n FI1G. 12, the
image determination unit 126 may determine an 1image 1n
conformity with the composition K2 as the display image
D2. In addition, although the composition decision unit 125
decides the composition 1n which the user 1s present 1n the
middle, the composition decision unit may decide the com-
position 1 which the user i1s present at a position spaced a
predetermined distance d2 from the middle as shown in FIG.
12.

So far, the image determination unit 126 has used the
technique of determining the display image by cutting out a
portion of the captured image captured by the 1maging
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device 30 based on the composition decided by the compo-
sition decision unit 125. When the imaging device 30 1s one
fixed camera, only the technique mentioned above 1is
employed. However, when the imaging device 30 1s a
direction adjustable camera or an angle-of-view adjustable
camera, or when the imaging device 30 1s provided 1n a
plural number, other techniques may be employed.

In this case, the fixed camera means a camera 1n which the
capturing direction or the angle of view i1s not adjustable.
The direction adjustable camera means a movable camera,
and may be a camera having a pan function or a camera
having a tilt function. The angle-of-view adjustable camera
means a camera capable of changing the angle of view. FIG.
13 1s a diagram 1illustrating a variation of a technique of
determining the display 1 Image. As shown 1n FIG. 13, when
the capturing camera 30 1s the fixed camera, the 1image
determination unit 126 employs the technique of determin-
ing the region selected from the captured image as the
display 1image.

In addition, as shown 1n FIG. 13, when the imaging device
30 1s the direction adjustable camera, the 1mage determina-
tion unit 126 determines the capturing direction of the
imaging device 30 that provides the captured image, and
determines the captured image captured in the determined
capturing direction as the display image. For example, the
image determination umit 126 determines the capturing
direction of the imaging device 30 based on the composition
decided by the composition decision unit 125. In particular,
the 1mage determination unit 126 may determine the direc-
tion 1n which an image closest to the composition decided by
the composition decision unit 125 can be captured as the
capturing direction of the imaging device 30.

In addition, as shown in FIG. 13, when the imaging device
30 1s the angle-of-view adjustable camera, the 1image deter-
mination umt 126 determines the angle of view of the
imaging device 30 that provides the captured image, and
determines the captured image captured at the determined
angle of view as the display image. For example, the image
determination unit 126 determines the angle of view of the
imaging device 30 based on the composition decided by the
composition decision unit 125. In particular, the image
determination unit 126 may determine the angle of view at
which an 1mage closest to the composition decided by the
composition decision unit 1235 can be captured as the angle
of view of the imaging device 30.

In addition, as shown in FIG. 13, when captured 1images
provided from the respective imaging devices 30 are
acquired by the image acquisition unit 111, the image
determination unit 126 determines the captured image
selected from the captured images provided from the respec-
tive imaging devices 30 as the display image. For example,
the 1mage determination unit 126 determines the captured
image selected from the captured images provided from the
respective imaging devices 30 as the display image based on
the composition decided by the composition decision unit
125. In particular, the 1mage determination unit 126 may
select the captured 1image closest to the composition decided
by the composition decision unit 125 from the captured
images provided from the respective imaging devices 30,
and may determine the selected captured image as the
display 1image.

In addition, in the example described above, the image
closest to the composition decided by the composition
decision unit 125 1s used as the display image. However,
when only an 1mage having a difference exceeding a thresh-
old between the image and the composition 1s acquired, the
display 1image may not be determined. In this case, 1t 1s also
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assumed that 1t 1s diflicult for the 1mage determination unit
126 to determine the display image based on the composi-
tion decided by the composition decision unit 125. Accord-
ingly, 1in such a case, the image determination unit 126 may
determine the display image based on detection data other
than the composition.

The detection data 1s not particularly limited. For
example, 1t 1s possible for the image determination unit 126
to determine an 1mage 1 which a position closest to the user
position specified by the specification unit 114 based on the
sensor data 1s captured as the display image. In addition, the
image determination unit 126 may determine an image
having the smallest number of persons shown in the 1mage
as the display image, or may determine an image having the
smallest density of persons shown in the image as the
display image. Further, the image determination unit 126
may determine an image in which the largest range 1s
captured as the display image, or may determine the cap-
tured 1mage that 1s most frequently used as the display
image.

In addition, when the imaging device 30 1s not present or
the like, it 1s also assumed that the captured 1mage 1s not
acquired by the image acquisition unit 111. In such a case,
the 1mage determination unit 126 may determine an image
according to information indicating the destination of the
user and the user position detected based on data other than
the captured 1mage as the display image.

For example, when position information of the user 1s
acquired based on the signal received by a sensor receiving
GPS signals, the image determination unit 126 may use the
position information and information indicating the desti-
nation of the user to search an 1mage from a web page or the
like. The image may be a plotted map, or may be a captured
photograph. In addition, when plural images are acquired by
searching, the image determination umt 126 may determine
a new 1mage generated by synthesizing a plurality of images
as the display image.

FIG. 14 1s a diagram 1illustrating an example of the
determined display image. As shown in FIG. 14, the display
control unit 160 may add an object Objl indicating a
distance from the user position Pu as a reference to the
destination of the user, an object Obj2 1ndicating an esti-
mated time of arriving 1n the destination and a distance to the
destination, and so forth, to the display image D2.

In addition, as shown 1n FI1G. 14, the display control unit
160 may add an object Obj3 indicating a bearing, an object
Obj4 indicating a direction of the destination of the user
using the user position Pu as the reference, and so forth, to
the display image D2. In addition, as shown 1n FIG. 14, the
display control unit 160 may add an object Obj5 indicating
a direction of the destination of the user using the user
position Pu as the reference to the user position Pu and may
add an object Obj6 indicating the user position Pu to a
position of the user in the display image D2.

Next, a tlow of the composition decision operation of the
information processing device 10 will be described. FIG. 15
1s a flowchart illustrating the flow of the composition
decision operation of the information processing device 10.
As shown in FIG. 15, when the captured image i1s not
acquired by the image acquisition unit 111 (“No” 1n step
S21), the recogmition unit 121 recognizes the user from data
other than the captured image (step S22), and the flow
proceeds to step S26.

On the other hand, when the captured 1mage 1s acquired
by the image acquisition unit 111 (*Yes” 1n step S21), the
recognition unit 121 recognizes the user from the captured
image (step S23), and the condition decision umit 122
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decides whether or not a condition for capturing is prepared
(step S24). When the condition decision unit 122 decides
that the condition for capturing 1s prepared (“Yes” 1n step
S24), the flow proceeds to step S26. On the other hand, when
the condition decision unit 122 decides that the condition for
capturing 1s not prepared (“No” 1n step S24), the information
addition unmit 123 adds mformation indicating that the con-
dition 1s not prepared to the captured 1mage (step S25), and
the flow proceeds to step S26.

When the tlow proceeds to step S26, the mode setting unit
124 sets any one of the first mode and the second mode (step
S526), and the composition decision unit 125 decides the
composition in accordance with the mode set by the mode
setting unit 124 based on the recognition result of the
recognition unit 121 (step S27). The 1mage determination
unit 126 then tries to determine the display 1image based on
the composition decided by the composition decision unit
125 (step S28).

In this case, when the display image 1s determined by the
image determination unit 126 (“Yes™ 1n step S29), the tlow
proceeds to step S31. On the other hand, when the display
image 1s not determined by the image determination unit 126
(“No” 1 step S29), the image determination unit 126
determines the display image based on detection data other
than the composition (step S30), and the flow proceeds to
step S31. The display control unit 160 controls the portable
terminal 20 such that the display image determined by the
image determination unit 126 1s displayed in the portable
terminal 20 (step S31), and the flow 1s finished.

As described above, according to the composition deci-
sion function of the mmformation processing device 10, the
composition 1s decided based on information indicating the
destination of the user and the recognition result of the user
based on the captured image. In addition, the display image
1s determined based on the determined composition. In
accordance with such control, the display image having
higher convenience 1s expected to be determined for the
user.

3. DEPICTION CHANGE FUNCTION

Next, the depiction change function of the information
processing device 10 will be described. As described above,
it 1s assumed that the information processing device 10
provides a network service and the network service 1s
provided to the portable terminal 20 when the user U logs
into the network service via the portable terminal 20.

Logging into the network service 1s not limited to the user
U, and may be performed by another user. In other words,
there 1s a possibility that a person shown 1n the captured
image (hereinafter, also referred to as a subject) enjoy the
network service. Hereinafter, a function of easily finding the
change 1n state 1n the network service of the subject shown
in the captured image will be described. In addition, the
subject shown 1n the captured 1mage may be recognized by
the recognition unit 121 using the same techmque as the
technique specified by the user.

The change detection unit 131 detects the change 1n state
in the network service of the subject recognized from the
captured 1mage acquired by the image acquisition unit 111.
The state 1n the network service 1s not particularly limited.
For example, the state may be information indicating
whether or not the portable terminal of the subject logs 1nto
the network service. In other words, when the change
detection unit 131 detects that the portable terminal of the
subject has logged 1nto the network service, the depiction
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change unit 132 may change the depiction of the subject
shown 1n the captured 1mage.

In addition, the state in the network service may be
information indicating whether or not a specific process 1s
carried out while being logged into the network service. In
other words, when the change detection unit 131 detects that
the movement 1n the network service of the portable termi-
nal of the subject satisfies a predetermined condition, the
depiction change unit 132 may change the depiction of the
subject shown 1n the captured image. The predetermined
condition 1s not particularly limited. For example, the pre-
determined condition may be a condition that a message was
written, and may be a condition that the message was written
within a predetermined time.

When the change in state i1s detected by the change
detection unmit 131, the depiction change unit 132 changes
the depiction of the subject shown in the captured image. A
region ol the subject shown in the captured 1image may be
figured out 1n any way by the depiction change unit 132. For
example, when a difference between the captured 1mage 1n
which the subject 1s not shown and the captured image in
which the subject 1s shown occurs, the differential region
therebetween may be found as the region of the subject. In
addition, a method of changing the depiction of the subject
1s not particularly limited.

Further, when the user 1s specified by the specification
umt 114, the depiction change unit 132 may change the
depiction of the user by emphasizing the user shown 1n the
Captured image. In addition, a method of emphasizing the
user 1s not particularly limited. The display control unit 160
controls the portable terminal 20 such that the display image
that may be obtained by causing the depiction change unit
132 to change the depiction i1s displayed in the portable
terminal 20.

Techniques of emphasizing the user will be described
with reference to drawings. FI1G. 16 1s a diagram 1llustrating,
an example of the depiction change function of the infor-
mation processing device 10. As shown i FIG. 16, the
ceplctlon change unit 132 may emphasize the user U by
decreasing the definition of subjects other than the user U 1n
the captured 1mage.

FIG. 17 1s a diagram 1illustrating another example of the
depiction change function of the information processing
device 10. As shown 1n FIG. 17, the depiction change unit
132 may emphasize the user U by emphasizing an outline L1
of the user U 1n the captured image. For example, the user
U may be emphasized by making the outline L1 of the user
U thick 1n the captured image.

FIG. 18 1s a diagram 1illustrating another example of the
depiction change function of the information processing
device 10. As shown in FIG. 18, the depiction change unit
132 may emphasize the user U by changing the pixel value
of subjects other than the user U 1n the captured image. For
example, the user U may be emphasized by decreasing the
brightness of subjects other than the user U 1n the captured
1mage.

FIG. 19 1s a diagram illustrating another example of the
depiction change function of the information processing
device 10. As shown in FIG. 19, the depiction change unit
132 may emphasize the user U such that the user U 1s
zoomed 1n on and displayed in the captured image. In
addition, as shown 1n FIG. 19, the depiction change unit 132
may zoom out and display the user U after the zoom-in
display 1s carried out.

FIG. 20 1s a diagram 1illustrating another example of the
depiction change function of the information processing
device 10. The depiction change unit 132 may emphasize the
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user by displaying an object at a position of the user or a
position near the user in the captured image. The range of
surrounding the user may be defined 1 advance. In the
example shown 1n FIG. 20, the depiction change unit 132
emphasizes the user U by adding objects Ob18 and Oby9 to
the position around the user in the captured image.

In addition, the degree of emphasizing the user U may be
constant, or may be changed depending on the situation. For
example, the depiction change unit 132 may change the
degree of emphasizing the user 1n accordance with the size
of the user in the captured image. FIG. 21 1s a diagram
illustrating another example of the depiction change func-
tion of the information processing device 10. For example,
the depiction change unit 132 may increase the degree of
emphasizing the user to the same extent to which the size of
the user 1n the captured image decreases.

In the example shown 1 FIG. 21, as the position of the
user U 1s farther from the imaging device 30, the size of the
user U 1n the captured image 1s smaller. Therefore, the
depiction change unit 132 increases the degree of empha-
s1zing the user U having a small size by making the outline
L.LO of the user U having the small size thicker than the
outline L1 of the user U having a large size. In this way, 1t
1s easier to find the user 1n the captured 1image by increasing
the degree of emphasizing the user to the same extent to
which the size of the user in the captured image decreases.

In addition, the user U may be hidden behind other objects
in the captured image. For example, when a portion of the
user or the entire user 1s hidden and shown by other objects
in the captured image, the depiction change unit 132 may
change the technique of emphasizing the user. FIG. 22 15 a
diagram 1llustrating another example of the depiction change
tfunction of the information processing device 10. As shown
in F1G. 22, a portion of the user U 1s hidden by other subjects
in the captured image. The depiction change unit 132 thus
changes the technique of emphasizing the user U by adding
the object Objl0 to a position around the user U in the
captured image. The range of surrounding the user U may be
defined 1n advance.

Next, a flow of depiction change operations of the infor-
mation processing device 10 will be described. FIG. 23 1s a
flowchart illustrating the flow of the depiction change opera-
tions of the information processing device 10. As shown in
FIG. 23, when the captured image 1s not acquired by the
image acquisition unit 111 (“No” 1n step S41), the flow 1s
finished. On the other hand, when the captured image 1s
acquired by the image acquisition unit 111 (*Yes” 1n step
S41), the subject 15 recognized from the captured 1mage by
the recognition unit 121 (step S42). The change detection
unit 131 then decides whether or not the change in state of
the subject 1n the network service 1s detected (step S43).

When the change 1n state of the subject 1n the network
service 1s not detected by the change detection umt 131
(“No” 1 step S43), the flow 1s finished. On the other hand,
when the change in state of the subject in the network
service 1s detected by the change detection unit 131 (*Yes”
in step S43), the depiction change unit 132 changes the
depiction of the subject (step S44). The display control unit
160 controls display of the display image that may be
obtained by the depiction change unit 132 that changes the
depiction (step S435), and the flow 1s finished.

As described above, according to the depiction change
function of the information processing device 10, the change
in state 1n the network service of the subject recognized from
the captured 1mage 1s detected. In addition, when the change
in state 1s detected, the depiction of the subject shown 1n the
captured 1mage 1s changed. According to such control, the
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change 1n state 1n the network service of the subject shown
in the captured 1mage 1s expected to be easily found.

4. CONCLUSION

As described above, according to the user specification
function of the information processing device 10 of the
present embodiment, the information processing device 10
including the 1mage acquisition umt 111 that acquires the
captured 1mage, the parameter acquisition unit 112 that
acquires the parameter associated with the user of the
portable terminal 20, the specification unit 114 that specifies
the user from the captured image based on the parameter,
and the display control unit 160 that control the portable
terminal such that information indicating the movement of
the user necessary to specity the user 1s displayed in the
portable terminal 20 when the user 1s not specified by the
specification unit 114 1s provided.

According to the configuration described above, when the
user 1s not specified by the specification unit 114, the
information indicating the movement of the user necessary
to specily the user 1s displayed by the portable terminal 20,
and the user who has viewed the information can move so
as to specily the user from the captured image. Accordingly,
the user 1s expected to be easily specified from the captured
image.

In addition, according to the composition decision func-
tion of the information processing device 10 of the present
embodiment, the information processing device 10 includ-
ing the image acquisition unit 111 that acquires the captured
image, the composition decision unit 125 that decides the
composition based on information indicating the destination
of the user and the recognition result of the user based on the
captured 1image, and the image determination umt 126 that
determines the display image based on the composition
decided by the composition decision unit 125 is provided.

According to such a configuration, the composition 1s
decided based on the information indicating the destination
of the user and the recognition result of the user based on the
captured 1image, and the display image 1s determined based
on the composition. For example, the composition 1s decided
based on mformation indicating the user position and infor-
mation indicating the destination by the composition deci-
sion unit 125. Accordingly, the display image having higher
convenience 1s expected to be determined for the user.

In addition, according to the depiction change function of
the information processing device 10 of the present embodi-
ment, the information processing device 10 including the
image acquisition unit 111 that acquires the captured 1mage,
the change detection unit 131 that detects the change 1n state
in the network service of the subject recognized from the
captured image, and the depiction change unit 132 that
changes the depiction of the subject shown 1n the captured
image when the change in state 1s detected by the change
detection unit 131 1s provided.

According to such a configuration, when the change 1n
state of the subject 1n the network service 1s detected, the
depiction of the subject shown in the captured image 1is
changed. It i1s possible for the user who has viewed the
captured 1mage to easily find the change in state of the

subject 1n the network service from the captured 1mage.
It should be understood by those skilled 1n the art that

various modifications, combinations, sub-combinations and
alterations may occur depending on design requirements and
other factors insofar as they are within the scope of the
appended claims or the equivalents thereof.
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In addition, for example, an example in which the infor-
mation processing device 10 includes all of the processing
control unit 100 and the display control unit 160 has been
described. However, a device other than the information
processing device 10 may have a portion of the blocks or the
entire blocks. For example, a server may have a portion of
the processing control unit 100 and the display control unit
160 and the portable terminal 20 may have the remaining
portion. In this way, the technique of the present disclosure
can also be applied to cloud computing.

In addition, it 1s not necessary for each step 1n operations
of the information processing device 10 of the present
specification to be processed in a time series 1n the order
described 1n the flowchart. For example, each step in the
operations of the information processing device 10 may be
processed 1n an order different from the order described in
the flowchart, or may be processed 1n parallel.

In addition, 1t 1s possible to create a computer program
causing hardware such as a CPU, a ROM, and a RAM
embedded 1n the imnformation processing device 10 to exert
the same function as the configuration of the information
processing device 10 described above. In addition, a storage
medium 1n which the computer program 1s stored 1s also
provided.

Additionally, the present technology may also be configured
as below.

(1) An 1information processing device including an image
acquisition umt configured to receive an 1mage; a recogni-
tion unit configured to acquire a recognition result of a user
based on the received image, wherein the recognition result
includes a position of the user, the user being associated with
a display terminal; an 1mage determination unit configured
to determine an object based on the recogmition result; and
a display control umt configured to control display of the
object on the display terminal.

(2) The mformation processing device according to (1),
turther icluding a composition decision unit configured to
determine a composition ol content for display on the
display terminal based on the recognition result.

(3) The information processing device according to (2),
wherein the composition decision unit 1s configured to
determine the composition of content based on information
indicating a destination of the user.

(4) The information processing device according to (2),
wherein the composition decision unit 1s configured to
determine the composition of content based on a detected
direction of movement of the user.

(5) The mformation processing device according to (1),
turther including an mnformation addition unit configured to
add to the received 1image an indication of a boundary of a
region capable of being captured.

(6) The mformation processing device according to (1),
wherein the 1mage acquisition unit 1s configured to capture
the 1mage.

(7) The information processing device according to (1),
wherein the 1image acquisition unit 1s configured to receive
the 1mage from an external device.

(8) The information processing device according to (1),
wherein the recognition result includes an identity of the
user.

(9) The mformation processing device according to (1),
wherein the recognition result includes personal information
associated with the user.

(10) The information processing device according to (1),
wherein the object 1s not part of the received 1image.

(11) The information processing device according to (1),
wherein the object 1s a message.
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(12) The information processing device according to (1),
wherein the object provides information associated with a
destination of the user.

(13) The information processing device according to (1),
wherein the display control unit controls display of the
received 1mage on the display terminal.

(14) A method for processing information, the method
including receiving an 1mage; acquiring a recognition result
ol a user based on the received image, wherein the recog-
nition result includes a position of the user, the user being
associated with a display terminal; determining an object
based on the recognition result; and controlling display of
the recetved 1mage and the object on the display terminal.

(15) The method according to (14), wherein the recogni-
tion result includes an identity of the user.

(16) The method according to (14), wherein the recogni-
tion result includes personal information associated with the
user.

(17) The method according to (14), wherein the object 1s
not part of the recerved image.

(18) The method according to (14), wherein the object 1s
a message.

(19) The method according to (14), wherein the object
provides information associated with a destination of the
user.

(20) A system including a display terminal associated with
a user; a 1mage capturing device configured to capture an
image; and an information processing device coupled to the
display terminal and the image capturing device, the inifor-
mation processing device including an 1mage acquisition
umt configured to receive the image from the image cap-
turing device; a recognition unit configured to acquire a
recognition result of the user based on the received 1image,
wherein the recognition result includes a position of the
user; an 1mage determination unit configured to determine
an object based on the recognition result; and a display
control unit configured to control display of the received
image and the object on the display termainal.

(21) An information processing device including:
an 1mage acquisition unit configured to acquire a captured
1mage;

a composition decision unit configured to decide a compo-
sition based on a recognition result of a user based on the
captured 1image and information indicating a destination of
the user; and

an 1mage determination umit configured to determine a
display 1image based on the composition decided by the
composition decision unit.

(22) The mformation processing device according to (21),
turther including: a display control unit configured to control
the display image determined by the image determination
unit to be displayed 1n a portable terminal.

(23) The information processing device according to (21)
or (22), wherein, when a position of the user 1s recognized
as the recognition result, the composition decision unit
decides the composition based on a direction of the desti-
nation of the user using the position of the user as a
reference.

(24) The mformation processing device according to (21)
or (22), further including: a mode setting unit configured to
set any one of a first mode 1n which the composition 1s
decided based on a direction of movement of the user and a
second mode 1n which the composition 1s decided based on
a direction of the destination of the user using a position of
the user as a reference,
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wherein the composition decision unit decides the compo-
sition 1n accordance with the mode set by the mode setting
unit.

(25) The mformation processing device according to any
one of (21) to (4), wherein, when a position of the user 1s
recognized as the recognition result, the composition deci-
sion unit decides the composition i which the user 1s
present at a center or a position a predetermined distance
away from the center.

(26) The information processing device according to any
one of (21) to (25), wherein, when captured images provided
from a respective plurality of 1maging devices are acquired
by the 1image acquisition unit, the 1image determination unit
determines a captured image selected among the captured
images provided from the respective plurality of imaging
devices as the display image.

(27) The information processing device according to any
one of (21) to (25), wherein the image determination unit
determines a capturing direction of an 1maging device that
provides a captured 1image, and determines a captured 1image
captured 1n the determined capturing direction as the display
1mage.

(28) The mformation processing device according to any
one of (21) to (25), wherein the image determination unit
determines an angle of view of an 1maging device that
provides a captured image, and determines a captured image
captured at the determined angle of view as the display
image.

(29) The information processing device according to any
one of (21) to (25), wherein the 1mage determination unit
determines a region selected from the captured image as the
display 1image.

(30) The information processing device according to any
one of (21) to
(25), wherein the 1image determination unit determines the
display 1mage based on detection data other than the com-
position when the image determination unit 1s incapable of
determining the display image based on the composition
decided by the composition decision unit.

(31) The mformation processing device according to (21)
or (22), wherein, when the captured image 1s not acquired by
the 1mage acqulsltlon unit, the image determination unit
determines an 1image according to the information indicating
the destination of the user and a position of the user detected
based on data other than the captured image as the display
image.

(32) The information processing device according to any
one of (21) to (30), further including;

a recognition unit configured to obtain the recognition result
by recognizing the user based on the captured image.

(33) The information processing device according to any
one of (21) to (32), further including;

a condition decision unit configured to decide whether or not
a condition for capturing the user 1s prepared; and

an information addition unit configured to add information
indicating that the condition 1s not prepared to the display
image when the condition decision unit decides that the
condition 1s not prepared.

(34) An information processing method including:
acquiring a captured 1mage;
deciding a composition based on a recognition result of a

user based on the captured image and information indicating,
a destination of the user; and

determining a display image based on the composition.
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(35) A program for causing a computer to function as an
information
processing device, the information processing device includ-
ng:
an 1mage acquisition unit configured to acquire a captured
1mage;
a composition decision unit configured to decide a compo-
sition based on a recognition result of a user based on the
captured 1image and information indicating a destination of
the user; and
an 1mage determination umit configured to determine a
display 1mage based on the composition decided by the
composition decision unit.

REFERENCE SIGNS LIST

1 Information processing system

10 Information processing device
20 Portable terminal

30 Imaging device

40 Network

50 Storage unit

100 Processing control unit
111 Image acquisition umnit
112 Parameter acquisition unit
113 Candidate extraction unit
114 Specification unit

115 Authentication unit

121 Recognition unit

122 Condition decision unit
123 Information addition unit
124 Mode setting unit

125 Composition decision unit
126 Image determination unit
131 Change detection unit
132 Depiction change unit
160 Display control unit

What 1s claimed 1s:
1. An mformation processing system, comprising;:
a portable terminal including a display;
a mobile object including
an 1maging device configured to capture an 1mage, and
an actuator to move the mobile object; and
circuitry configured to:
determine a position of a specific subject related to the
portable terminal based on the captured 1mage;
send the captured image and information on the deter-
mined position of the specific subject to the portable
terminal;
determine a first virtual object based on the determined
position of the specific subject; and
control the display to display the first virtual object
over the captured 1mage to indicate the determined
position of the specific subject.
2. The information processing system according to claim
1,
the portable terminal includes a touch panel configured to
receive a touch operation and 1s configured to send, to
the circuitry, data of a position of the touch operation
in the captured image, and
the circuitry 1s configured to determine the position of the
subject related to the portable terminal based on the
position of the touch operation in the captured image.
3. The information processing system according to claim
1, wherein the circuitry 1s configured to:
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determine whether there 1s a first subject performing a

larger movement than a movement of a second subject
in the captured 1mage; and
determine the position of the specific subject based on a
position of the first subject, when 1t 1s determined that
there 1s the first subject performing the larger move-
ment 1n the captured 1mage.
4. The information processing system according to claim
1, wherein the circuitry 1s configured to:
determine a travelling direction of the specific subject
based on the captured image; and
change a composition of the captured image based on the
determined position of the specific subject and the
determined travelling direction of the specific subject.

5. The information processing system according to claim

4,
wherein the 1imaging device 1s a movable camera config-
ured to change a capturing direction 1n at least one of
a pan direction or a tilt direction, and
the circuitry 1s configured to actuate the movable camera
to change the composition of the captured 1image, based
on the determined position of the specific subject and
the determined travelling direction of the specific sub-
ject.
6. The information processing system according to claim
4, wherein the circuitry 1s configured to change the compo-
sition of the captured image such that a first displayed region
of the captured 1mage corresponding to the travelling direc-
tion becomes larger than a second displayed region of the
captured 1mage corresponding to a direction opposite to the
traveling direction.
7. The information processing system according to claim
1, wherein the circuitry 1s configured to:
determine whether the specific subject 1s hidden behind at
least one subject different from the specific subject 1n
the captured 1mage; and
control the display to display a second wvirtual object
different from the first virtual object to emphasize the
position of the specific subject 1n the captured image.
8. The information processing system according to claim
1, wherein the circuitry 1s configured to control the 1imaging
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device to zoom-out the position of the specific subject after
the position of the specific subject 1s zoomed-1n when the
position of the specific subject 1s determined.

9. The information processing system according to claim
1, wherein the first virtual object 1s a message object
including instruction to move the specific subject.

10. A method for controlling an information processing
system 1ncluding a portable terminal and a mobile object, the
method comprising:

connecting the portable terminal with the mobile object

wirelessly;

determining a position of a specific subject related to the

portable terminal based on an 1mage captured by the
mobile object;

sending the captured image and information on the deter-

mined position of the specific subject to the portable
terminal;

determining a virtual object based on the determined

position of the specific subject; and

controlling a display of the portable terminal to display

the virtual object over the captured image to indicate
the determined position of the specific subject.

11. At least one non-transitory computer-readable
medium encoded with instructions which, when executed by
at least one of a portable terminal, a mobile object, and a
network server, causes a combination of the portable termi-
nal and the mobile object to:

connect the portable terminal with the mobile object

wirelessly;

determine a position of a specific subject related to the

portable terminal based on an 1mage captured by the
mobile object;

send the captured image and information on the deter-

mined position of the specific subject to the portable
terminal;

determine a virtual object based on the determined posi-

tion of the specific subject; and

control a display of the portable terminal to display the

virtual object over the captured image to indicate the
determined position of the specific subject.
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